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4282 


For D-C Resistance Measurements... 


Wheatstone Bridges 


4300 4320 


chech this complete LET line 


Limits Comparison 
Model List No. of error Ratio Arms Standard 

Anthony Pattern for laboratory standard | DM-4230 +0.03% | Two sets of 1, 10, 100, 1000, 10,000 «2+ 0 to 11,111 Qt 

Open Dial Switch for high precision | OM-4725 | +0.06% | Two sets of 1, 10, 100, 1000, 10,000 «2+ 0 to 10,000 Qt 

Enclosed Switch for moderate precision | DM-4760 +0.15°% | Seven settings, 0.001, 0.01, 0.1, 1, 10, 100, 1000 | 0 to 9,999 

Post Office Pattern for student instruc- DM_-4250 +0.15°% | Each have four resistors, 1, 10, 100, 1000 (27 0 to 11,110 wat 

tion 

Type S-1 Test Set for resistance measure- | DM-5300* | +0.15‘% | Seven settings, 0.001, 0.01, 0.1, 1, 10, 100, 1000 | 9(1+10+100+4+1000) 2} 

ment and fault location Has provision for Murry and Varley Loop Testst 

Type S-2 Test Set for resistance measure- | DM-5305* | +0.15°% | Seven settings, 0.001, 0.01, 0.1, 1, 10, 100, 1000 | 9(1+10+100+4 1000) «2} 

ment 

Ohmmeter for rapid routine testing DM-4282* | + 1%| Slidewire approximately 12” long, calibrated | 1, 10, 100, 1000, 10,000 Q7 
0 to infinity. Continuously adjustable 

Per Cent Limit for fast resistor inspec- | DM-4270 +0.5 % | Oto 415% Uses external standard 

tion resistor 
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Sherlock Holmes and 
The Case of the Bashful Mimosa 


February 22, 1952 


Had Holmes put his estimable mind to it, he would most probably have 
been able to unravel the puzzle of Mimosa pudica (all of whose leaflets 
fold and wither within two or three seconds after any one of them has 
been touched). 


Yes, with his great deductive powers, Sherlock would surely have come 
to the conclusion that Mimosa behaved so bashfully because she was en- 
dowed with an early model of the vertebrate nervous system. 


He was a good man, Holmes was. As Dr. Claude Villee says in the 
Introduction to Biology: The Human Approach 


‘*Holmes is a scientist par excellence, with his unfailing powers of ob- 
servation enabling him to note the details of everything connected 
with his cases, and his ability to conceive original theories based on 
relationships which poor Watson never grasps. . . . It is this same 
method, carried on by investigators all over the world and for many 
years which has yielded, and is still yielding, information about the 
biological world.’’ 


Dr. Villee is a good man, too. Why not take another look at his 
Biology: The Human Approach? It’s being used and enjoyed in a 
remarkably large number of colleges. 


Biology: The Human Approach. By Ctaupe A. VILLEp, Ph.D., 
Harvard University. 580 pages, 250 illustrations. $5.25. 


W. B. SAUNDERS COMPANY 
West Washington Square Philadelphia 5 
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What GENERAL ELECTRIC People Are Saying 


I. LANGMUIR 
Research Laboratory 


PLanninc UNPLANNED ReseEaRcH: You can’t 
plan to make discoveries. But you can plan 
work that will probably lead to discoveries. 

Dr. Willis Whitney discovered a word which 
is in the dictionary—serendipity—and I don’t 
like the definition that is given. Let me suggest 
this one: “The art of profiting from unexpected 
occurrences.” Now, it seems to me a large part 
of the Laboratory work is based on that. You 
don’t know all the things that are going to 
happen; too many of them are unexpected. 
But it is these unexpected things that are going 
to be the most profitable—the most useful— 
things you do. 

The old idea of physics was that everything 
was perfectly, definitely due to causality. There 
was a definite relation of cause and effect. And 
that worked perfectly well in classical physics. 
But, then, years later came the quantum theory 
and the uncertainty principle of Heisenberg. 
But Bohr, five or ten years before Heisenberg’s 
uncertainty principle, had the idea of the 
correspondence and uncertainty pies very 
clearly in mind. I remember Bohr saying that 
if a thirteen inch shell is coming team you, 
several thousand feet a second—headed right 
toward you—it may pass through you and 
produce no effect whatever. There is a certain, 
definite chance that this will happen—very 
small. 

Take another example. You can see the 
track of an alpha particle. It’s one quantum 
effect—a radium atom exploded. Fundamental- 
ly, you can’t find the cause for such things. In 
fact, as Bohr pointed out very clearly, if you 
could find out what it is that sets off a radium 
atom after 2000 years, then the whole of 
quantum mechanics would have to go by the 
board. It’s basic that those must be the 
fundamental things, the probability, and not 
the cause of the definite action. All right, if an 
alpha particle can leave a track and a man can 
do something as a result of it—see it, for 
example—he may either get killed or not get 
killed because of timing. Tle may be run over 
by an automobile because he left his office a 
little later than he otherwise would have. 

Come down to human affairs—an idea, for 
instance. How did it begin? Why, with some- 
thing as small as a quantum, or the actions of a 


lot of separate quantums, of course. You have 
the dividing of the ways. Either you do one 
thing or the other. You continue to have alter- 
natives. These alternatives may determine 
things of tremendous importance. 

If you can’t predict ideas, you can’t plan 
things in a laboratory. But you can organize a 
laboratory so as to increase the probabilities 
that useful things will happen there. And, in 
so doing, keep the flexibility, keep the freedom. 
That’s what freedom is for. All of us in this 
Research Laboratory are interested in freedom. 
We know from our own experience that in true 
freedom we can do things that could never be 
done through planning. That’s why we are go- 
ing to beat out Russia in the long run. 

Stalin believes that everything can be plan- 
ned. Marx believed that everything could be 
slanned. That’s the trouble with all dictators. 

‘hey think that they can run the world by 
planning from above. And that is an utter 
impossibility, basically and fundamentally, be- 
cause of the existence of divergent phenomena. 

The moment that you see that the world 
isn’t a kind of place where complete planning is 
vossible, then you believe in democracy, you 

elieve in freedom and initiative—in all the 
kinds of things that can be planned only in 
very general ways, not in detail. 

I think, no matter how far you may go in 
dictatorship, no matter how far it may succeed, 
it will ultimately fail because of the impos- 
sibility of planning on a world-wide scale. 

Now, in the Laboratory we have a good 
example. | think most of us here have ideas of 
freedom and of the importance of thinking 
things out in our own way. Human virtues, 
such as curiosity, initiative, interest in things 
and just doing things for the fun of it, add up 
to me as just one of the things you realize in 
this Laboratory. And if only it could be that 
way on a world-wide scale, we would be much 
better off than we are now. 


Colloquium 
General Electric Research Laboratory 
December 12, 1951 


You can put your confidence in 
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Taxonomy of Mental Disease 


HE categories used by psychiatrists have puzzled 
‘T se in other fields. As frequently occurs in 
the “natural history” state of a new field of investi- 
gation, our present taxonomy owed its origin to his- 
torical accident and has persisted because of failure 
to devise an adequate substitute for the admittedly 
inexact terminology and classifications. The clinical 
observations that led Kraepelin to group mental dis- 
eases as he did are still valid. There exist, however, 
a great number of alternate methods of grouping that 
have arisen as the result of improved techniques in 
neighboring fields. Endocrinologists, biochemists, psy- 
chologists, sociologists, and workers in other disci- 
plines have proffered such classifications. The psychia- 
trist has rightfully resisted new groupings which may 
suit some other discipline, but which would fit our 
clinical material even less satisfactorily than the 
present Kraepelinian terminology. 

The acceptance of Kraepelin’s classification resulted 
not so much from the pertinence of his categories, as 
from Bleuler’s rationalization for Kraepelin’s group- 
ings in his classie monograph. In the light of our eur- 
rent knowledge of scientific theories this rationaliza- 
tion is inadequate, since it lacks both exclusiveness 
and predictability. Further, the associationist theory 
and the elementarism of mind on which Bleuler’s 
theory was based are no longer acceptable. 

The failure of allied disciplines in making major 
contributions to the field of mental disease has been 
most discouraging. This failure may be due to mal- 
apropos or phenotypical groupings of patients with 
mental disease, rather than to biochemistry, neuro- 
pathology, endocrinology, ete. A system of classifi- 
cation is needed which will mutually satisfy the psy- 
chiatrist and scientists in related disciplines. 

D. L. Gerard and I have proposed a new approach 
to this problem (Taxonomy of Mental Disease. J. Gen. 
Psychol. [in press]). We have offered, not a new 
taxonomy, but a proposal as to how such a taxonomy 
should be evolved. The method involves two essential 
considerations: (1) That the “psychiatry” of an 
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individual is an end product of processes which them- 
selves are not essentially psychiatric, and an adequate 
taxonomy should, therefore, be capable of subsuming 
and incorporating data provided by all related dis- 
ciplines in terms of which these individuals could be 
classified. The “abnormal” is thus continuous with all 
other areas of human behavior and is used to designate 
certain patterns of attributes. Search for these attri- 
butes and determination of their relatedness are fune- 
tions of research in psychiatry. (2) By the technique 
of cluster analysis, in which items for the clusters are 
drawn not only from psychopathological symptoms 
but from any or all of these related disciplines, it 
would be possible to differentiate individuals into dis- 
seriminable types, and to establish the relatedness of 
an individual to any specific pattern of “abnormality.” 
Observation of many individuals through time, in 
physical and social space, should lead, by way of con- 
ceptual perceptions, to a restructuring of the field 
into meaningful configurations of operationally de- 
monstrable attribute clusters which would appear as 
“figures” on the ground of the assertable total at- 
tributes of the population. 

Previous attempts at establishing psychiatric tax- 
onomy have not ineluded the total field of assertable 
and pertinent attributes, and have imposed a priori 
“idealized” categories, instead of allowing experimen- 
tally determined attribute clusters and relationships to 
suggest adequate categories and principles of organi- 
zation. 

Preliminary experimental work carried out coop- 
eratively by Worcester State Hospital, the Worcester 
Foundation for Experimental Biology, Worcester 
Memorial Hospital, and Clark University, and sup- 
ported in part by the Wenner-Gren Foundation, has 
utilized attributes drawn from biochemistry, neurol- 
ogy, morphology, psychopathology, and physiology. 
We plan to extend the approach to include sociology, 
psychology, and histology. Success in this field might 
well suggest similar application to other biological 


roblems. 
P Natuan 8. Kine 


Worcester State Hospital 
Worcester, Massachusetts 
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With Leitz Phase Contrast Equip- 
ment, you make a continuous 
transition from “brightfield” to 
“phase contrast” to “darkfield” 
simply by adjusting the height of 
the mirror body in the condenser. 
There is no cumbersome substage 
apparatus, no interruption of ob- 
servation to unscrew and replace 
objectives. The construction of the 
special condenser, after Heine, 
allows maximum resolution with 
both achromatic and newly 
designed apochromatic objectives. 
This sweeping versatility eliminates 
the need for numerous special 
objectives. Consequently, your 
Leitz equipment, which covers the 
complete range of contrast, will 
cost you under $900. Compare, 
and seethe difference, in economy, 
versatility and ease of operation. 


equipment 


...gives you finger-tip control—at lower cost 


(1) Special Condenser after Heine with rack and 
pinion (Tr) for adjustment in height of 
mirror body (Sk); supplied with Screw-On 
Immersion Cap (1a); centering screws (S) 


(2) Achromatic Dry Objective Pv 10/0.25 


(2a) Slip-on Immersion Attachment for Objective 
Pv 10/0.25 


(3) Achromatic Dry Objective Pv 20/0.45 


(4) Apochromatic Dry Objective Pv Apo 40/0.70 
with cover glass correction mount and 
automatic sharpness compensation 


(5) Apochromatic Oil Immersion Objective 
Pv Apo Oil 90/1.10 


(6) Filter Holder 
(6a) Daylight Filter and photographic green filter 
(7) Focusing Magnifier 


For details, Write Dept. SC 


E. LEITZ, Imc., 304 Hudson St., New York 13, N. Y. 
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Who are we? 


HIS, says Nobel Prize winner Erwin Schrédinger in his 
i new book, is the first great question. Any search after 
knowledge is of value only if it contributes something toward 
getting nearer to an answer. 

He shows how profoundly the current conception of matter 
is modifying philosophy. He discusses continuity of observa- 
tion and the principle of causality which is based upon it. He 
points out that physics now shows that the continuity so long 
assumed can never be proved by observation. Finally he comes 
to the problem of free will, and our conviction that we have 
the power, though physics cannot confirm it, of acting by choice. 

Here is the humanistic philosophy of a very great scientist. 
Schrédinger’s mastery of the knowledge he deals with, his clear 
and logical (yet lively) way of writing, his humanity, make this 
book, like his What Is Life?, of great and controversial interest. 


SCIENCE AND HUMANISM: 


PHYSICS IN OUR TIME 


By Professor Erwin Schrédinger 


CAMBRIDGE UNIVERSITY PRESS 
$1.75 at bookstores 


LOU 
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PRIMATE FOOD 
“CHIMCRACKERS" 


2x4 inches or Kibbled 
Only food of its kind! 


Prepared from a formula developed 
in the Yerkes Laboratories of 
Primate Biology, Inc. 


Used by a great many College, Univer- 
sity and private Laboratories through- 
out the country for the past fifteen 
years. 


Write us for Sample, Analysis and 
delivered price. 


KENNEL FOOD SUPPLY CO., INC. 


Fairfield, Conn. 


Announcing 


GLYCEROL-1-C* 


Radioactive Glycerol-1-C'4, another 
product for research from our 
Applied Radioactivity Division, is 
now available for distribution to 
authorized laboratories. 


Can this important tagged compound 
contribute to your research? 


Further information on this and other 
compounds upon request. 


Radioactivity Division 
UNITED STATES 
TESTING COMPANY, INC. 


Consultation + Research 
1415 Park Ave., Hoboken, N. J. 


ESPECIALLY DESIGNED FOR 
CLASSROOM DEMONSTRATION 
Use this demonstrator to illustrate the use of Geiger Miiller 


Counter in detecting and measuring radiation from radioactive ma- 
terials. Radioactive sample is supplied with each instrument. 


intensity of radioactive mate- 


@ Loud clicks in built-in loud- "'"- 


front panel react to each tensity. 
ionization event. 


@ Operates with any self- 
quenching counter tube not 
requiring over 1000 volts. 


@ Easy.to change counter tubes. 


INCLUDING RADIOACTIVE SAMPLE 


Gamma Ray Counter Tube Type G1S 
Beta Ray Counter Tube Type B2SW 


@ Indicates presence and relative @ Handle for carrying. 


rials, @ Detects Beta or Gamma radia- 
speaker and flashing light in @ Indicates relative radiation in- 


@ Completely A. C, operated. 


Model DS-7 
Write For Free New 
Comprehensive Catalogues 


COMPLETE INSTRUMENT $6950 


15.00 
23.00 


EL-TRONICS, INC., 2651 N. Howard St., Philadelphia, Pa. 
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Garceau 


CLINICAL DERMOHMETER 


For clinical and experimen- 
tal investigation of disorders 
involving sympathetic reac- 
tion, such as pain reflexes. 
In the psychological labora- 
tory, the instrument has a 
well-known application as a 
so-called “lie detector”. Re- 
sistance is read directly from 
a calibrated dial. Small vari- 
ations, greatly magnified, are 
shown on the meter. Batte 

operated. Price .... $115.00 


Garceau RECORDING 
PSYCHOGALVANOMETER 


€ For the study of the 


psychogalvanic reflex 
and skin resistance 
The instrument’ is 
direct-reading and gives 
a written record of the 
reaction of the patient. 


$775.00 


> 


ELECTRO-MEDICAL LABORATORY, INC. 


New Address—SOUTH WOODSTOCK 2, VERMONT, U.S.A. 


Pioneer manufacturers of the electroencephalograph 
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Ever Need To 


COPY ANYTHING? 


...then you need 


Copies anything, anywhere! 

Photo-Copier you can carry in a 
briefcase. The ONLY one that 
copies curved text near binding of 


heavy volumes. Ideal for profes- 
sional, business and industrial use. 
Eliminates longhand - copying and 
proofreading notes. Accurate. Guar- 
anteed! As low as $39.00, complete. 
Write for literature now! 


F. G. LUDWIG Associates 
30 Pease Rd. Woodbridge, Conn. 
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Phipps & Bird mivcer 


STIRRERS 


A multi-speed stirrer with 3 predeter- 
mined speeds best suited for general 
laboratory stirring. 300, 600 and 900 
R.P.M. 

This stirrer boasts far greater quality 
than other low-price stirrers now avail- 
able. Motor is series wound and pulls 
65 watts. Horsepower is 1/16—more 
powerful than any similar-priced stirrer. 
Underwriters Approval. Finished in grey 
hammerloid. 


Cat. No. 2000 
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For MEASUREMENT of SKIN RESISTANCE || * 
| 
Portable PHOT 
a | 
| 
| 
$34.50 


Now wadlal with 


Exclusive PANFOCAL ILLUMINATOR 


U.S. PATENT No. 2351736 


t 


for 10x Apochromat objective 
and all higher powers. 


@ Achromatic condenser 0.10 N.A. 

e to 1.40 N.A. 
3 e Field iris diaphragm. 
© Built-in filters, polarizer, and dark 
field stop. 


@ Condenser and objective N.A. 
accurately matched. 


Substage focusing unnecessary. 


@ Illumination intensity variable. Suit- 
able for photomicrography on 

35mm color film. 

@ Enjoy these and the many other 
exclusive advantages of the world’s 
finest research microscopes NOW! 


e PROMPT DELIVERY, OF COURSE. 
WRITE for a demonstration and 


catalog to Bausch & Lomb Optical Co., 
642-21 St. Paul Street, Rochester 2, N. Y. 


é 
4 e@ Full field critical illumination 
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The Artificial Kidney 


A. V. Wolf 
Department of Physiology and Pharmacology, Albany Medical College, Albany, New Y ork 


N PRINCIPLE AN ARTIFICIAL KIDNEY is 
a differential dialyzer. Thirty-eight years ago a 
small one was first described by Abel, Rowntree, 
and Turner (1-3). Their device, connected to an 
artery of an animal, permitted blood to traverse cel- 
loidin tubes surrounded by a bath of salt solution and 
to return to the animal through a vein. Through 
hemodialysis, erystalloids present in the blood plasma 
but not in the bath fluid diffused into the bath. Sub- 
sequent attempts at “vividiffusion” were made by 
others, but technical difficulties lying between hemodia- 
lytie principle and widespread application were so 
forbidding that the whole matter remained quietly 
confined to academie circles until about seven years 
ago. At that time W. J. Kolff (4, 5), of Holland, eut 
the Gordian knot and put the principle of the lecture 
room to work in the hospital. Since then artificial 
kidneys have multiplied in design and number (6-17), 
and their clinical status is becoming clear even though 
unforeseen developments may change conditions at 
any time. At present they hold singular promise as 
experimental tools; but, if technique ean be highly 
perfected, there is no discernible limit to the novelty, 
wealth, and importance of hemodialytie explorations. 
Fig. 1 shows one kind of modern artificial kidney. 
Its distinctive features—the use of the quasi-Archi- 
medean screw to move blood through the cellophane 
dialyzing tubing, and the 100-liter bath—are derived 
from the original Kolff kidney, but it embodies ex- 
tensive improvements over the latter, in consequence 
of the painstaking efforts of investigators at Peter 
Bent Brigham Hospital in Boston (13, 14). These 
machines, properly used, are thoroughly reliable. 
Two cannulas are placed by a surgeon, one in the 
radial (wrist) artery and one in a vein on the inner 
aspect of the same arm at the elbow. A sterile cello- 
phane “sausage casing” about 115 feet in length has 
previously been wrapped about the wire mesh drum 
in a closely coiled helix, and its ends adapted to ter- 
minal couplings (“arterial” and “venous”). These de- 
vices permit the drum and cellophane to be rotated 
by a motor without disturbing the tubes leading blood 
to the arterial and from the venous coupling. Banked 
blood, perhaps 400 ml, and some physiological saline 
are used to “fill” the machine initially, and heparin 
is administered through the venous cannula so that 
the patient’s blood will not clot in its passage through 
the artificial kidney. Arterial pressure drives blood 
through the arterial coupling into the flattened cello- 
phane tubing, where it sinks to the lowest portion of 
the loops during the rotation of the helix. This blood, 
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the pressure of which is now negligible, is literally 
rolled to the venous coupling. From this point it is 
pumped through a pair of plastic valves by an air 
piston (minimizing the trauma to which the blood cells 
are subjected) and raised several feet above the bed 
level of the patient. It is led into a buret from which, 
by gravity, it drains through a protective clot-catching 
funnel containing glass beads, and then back to the 
patient’s vein. One of the important responsibilities of 
the operating hemodialyst is to prevent the blood con- 
tent of the patient from fluctuating widely during 
treatment, and he is attentive to the blood balance, 
seeing that nearly equal quantities of blood are lost 
to and gained from the machine per unit time. 

Just before the extracorporeal circulation is started, 
the bath, prepared with 100 liters of a solution con- 
taining major electrolytes of the plasma, is motor- 
hoisted so as to immerse the lower portion of the 
dialyzing coils. All parts of the system in contact with 
blood are sterilized before operation, except for the 
bath fluid, since microorganisms do not, and viruses 
apparently do not, penetrate the cellophane. The con- 
centrations in the bath fluid of electrolytes such as 
sodium, potassium, calcium, magnesium, bicarbonate, 
and chloride approximate their concentrations in nor- 
mal plasma, although for particular purposes fluid 
of any desired composition can be used. A mixture of 
5 per cent carbon dioxide and 95 per cent oxygen is 
passed steadily through the space between the surface 
of the fluid and the plastic cover of the bath. The 
carbon dioxide, equilibrating with bath fluid, enables 
calcium to remain in solution with bicarbonate. 
Metabolites such as urea and creatinine are, of 
course, absent from the virgin bath. This permits a 
differential dialysis with, for example, little net change 
of sodium, while urea and creatinine move from blood 
to bath readily along their blood-bath concentration 
gradients. A 6-hour hemodialysis produces striking 
changes in the chemical composition of body fluids. 
An abnormally high blood level of urea, reflecting 
essentially an abnormally large quantity of urea dis- 
solved throughout body water, may be reduced to one 
half or one third (Table 1). Excesses of potassium, 
deficits in bicarbonate, and, in general, almost any 
aberrations of electrolyte concentration in the plasma 
are sharply reduced. 

There is some control of water balance, but this 
remains to be improved. Since there is no appreciable 
hydrostatic pressure gradient across the wall of the 
cellophane casing and no colloidal material in the 
bath fluid, the osmotie pressure of the plasma colloids 
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Fic. 1. Artificial kidney at Albany Hospital. For demon- 
stration, the flask (extreme left) and large buret below and 
to the right of it are partly filled with blood, simulating pa- 
tient. These are omitted from line drawing of the photograph 
at right. The cellophane coils about the wire mesh drum are 
seen behind and below the transparent plastic cover of the 
bath. The bath itself is in the DOWN position, and its fluid 
level is visible. Only one of the pair of air-trap burets with 
attached clot catcher is used at a time. The other set is in 
reserve. 

Right: Diagram of machine in photograph. 1, bath pan; 
2, bath fluid level; 3, wire mesh drum ; 4, cellophane tubing ; 
5, thermometer ; 6, bath light socket ; 7, thermoswitch set to 
maintain bath fluid at 100° F; 8, drain for bath; 9, drain 
faucet; 10, electric cable supplying lights, motor-hoist for 
bath, bath fluid heater, rotation drive for wire mesh drum, 


promotes a tendency for fluid from the bath to enter 
the blood. If unchecked, the resulting hydration could 
have serious clinical consequences, such as pulmonary 
edema. The movement of fluid into the blood is re- 
tarded or reversed by adding glucose to the bath. 
However, precise regulation of fluid exchange cannot 
be obtained in this manner, because glucose passes 
across the cellophane (Table 2), changing the glucose 
gradient,’ and because osmosis under these conditions 
is a function of blood flow, which is changeable. More- 
over, the protein content of plasma is variable. Ordi- 
narily 0.7 per cent glucose in the bath fluid seems 
clinically satisfactory, but considerably higher concen- 
trations have been used to dehydrate patients (5, 17, 
18). If enough glucose is added to the bath, the 
fugacity, or escaping tendency, of the bath fluid be- 


1 Other osmotically effective materials have been considered 
or used—e.g., gelatin, Carbowax, sucrose, etc. 
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and pump for air piston; 11, UP-DOWN switch for bath; 12, 
HEATER, LIGHTS, and ROTATION-DRIVE switches; 13, arterial 
cannula; 14, arterial coupling; 15, venous cannula; 16, ve- 
neus coupling (blood goes from here through the tube passing 
behind the machine to the lower of the pair of valves) ; 17, 
tank of 5% CO, and 95% O,; 18, gooseneck lamp; 19, trans- 
parent plastic cover of bath and handle for raising ; 20, mix- 
ing valve for providing water at body temperature to fill 
bath ; 21, water hose ; 22, thermometer of mixing valve; 23, 
supporting rods; 24, plastic valve; 25, rubber tube from air 
compressor (pump) in housing to blood flow control appa- 
ratus ; 26, blood flow control apparatus ; 27, petcock for ad- 
justing rate of blood flow from venous coupling; 28, plastic 
air-trap buret; 29, clot catcher; 30, adjustable clamp; 31, 
interface of blood and air (piston), which oscillates up and 
down in the winding plastic tubing during pumping. 


comes less than that of the plasma (19). The plasma 
consequently loses protein-free fluid to the bath, its 
oneotie pressure rises, and its fugacity with respect to 
interstitial accumulations of fluid is lowered. Thus, 
an osmotic siphon is started in which the plasma as- 
sumes the role of a conductor of fluid. Interstitial 
(edema) fluid moves “uphill” to the higher hydrostatic 
pressure of the blood stream, through the plasma fluid, 
and then “downhill” to the lower hydrostatic pressure 
of the bath fluid. In the hemodialyzer of Alwall (Fig. 
2) water balance is coutrolled by regulating directly 
the hydrostatic pressure of the bath fluid relative to 
that of the blood (7, 8); and the ultrafiltration prin- 
ciple has been used in other forms (15, 20), as in 
Figs. 3 and 4. 

An interesting phenomenon results from the fact 
that, as dialysis proceeds, concentration gradients be- 
tween blood and bath tend to decrease, diminishing the 
rate of transfer of certain solutes. In order to aug- 
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TABLE 1 


COMPARISON BETWEEN ARTIFICIAL AND NATURAL KIDNEYS 
Feature Artificial kidney* Human kidneys (normal) 
1, Number of nephrons 1 tastes) 
4 em omerular capillaries 
21,000 sq em (cellophane) em ( tubules) 
3. Blood pressure Less than osmotic pressure of plasma Greater than osmotie pressure of 
colloids plasma colloids 
4. Blood flow 100-500 ml/min 1200 ml/min 
5. Time required for blood to 
pass through kidney 4-1.8 min 0.02 min 
6. Quantity of blood in kidney 400-1040 ml 24 ml 
7. Principles of excretion and 
regulation Diffusion primarily, some filtration Filtration, reabsorption, secretion 
8. Urea (at plasma level of 300 
mg %)t 


a, Exeretion 


b, Clearance 


e, Half-life 


68%/6 hr (2 bath changes) 
102 g/6hr (2 
57% /6 hr (no bath change) 
85 g/6 hr ae 
Falls with time—e.g., 175 ml/min at 
zerg time, 135 ml/min at 2 hr 
3.7 hr (1 bath change after 2 hr)§ 


42% /6 hrt 
63 g/6 hrt 


Independent of time, e.g., 75 ml/min 


7.7 hr 


4.4 hr (no bath change) § 


9. Weight 


> 400 kg 


0.3 kg 


* Shown in Fig. 1. 
+ Ignoring rate of urea formation. 


tA diseased kidney would put out much less and might be responsible for the high plasma urea. 


§ See qualification in text. 


ment their exchange, the bath can be drained and 
refilled with fresh fluid one or more times during a 
run. It has been shown (18, 21) that maximal aug- 
mentation oceurs if the time intervals between n 
changes of bath fluid in a total dialytic operating time 
t are equal to t/(m+1). If one optimal change is thus 
made at 3 hours in a total operating time of 6 hours, 
urea removal under specified conditions might be aug- 
mented 16 per cent above what would have oceurred 
with no bath change. For the same conditions, but 
with two changes at 2 and 4 hours, the increment 
would be 20 per cent. Similarly, for an infinite num- 
ber of changes the increment would be 31 per cent. 
This indicates how close to the dialyzing iimit of the 


TABLE 2* 

Substance D d E 
Chloride 310 1.03 0.61 
Urea 300 1.00 .60 
Potassium 300 1.00 .60 
Sodium 235 0.78 A7 
Creatinine 169 56 34 
Bicarbonate 168 56 34 
Alanine 148 49 30 
Glucose 120 40 .24 
Magnesium 100 33 20 
Inorganic phosphate 92 31 18 
Sucrose 67 22 13 
Phenol red 33 0.11 0.07 


* Average dialysances (D) and relative dialysances (d) ob- 
tained at a “plasma flow” (a) of 500 ml/min. The extraction 
fraction (£) given here is the fraction of solute removed 
from arterial plasma in one passage through the cellophane 
casing by a virgin bath containing none of the solute. For a 
substance 2, 2,=D,/a. As blood flow approaches zero, all 
these extraction fractions and relative diaiysances approach 
1.0 (18). 
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cellophane it is possible to work with only two 
changes. It points up further the limits of counter- 
flow dialyzers, which approach in varying degree, but 
never equal, the efficiency obtained with “an infinite 
number of changes.” 

It is of interest to assess the operation of artificial 
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Fic. 2. A hemodialyzer-ultrafilter, intended for rabbits. 
Cellophane tubing (700 sq cm, not shown here) is wound 
helically around the inner fluted cylinder, which is provided 
with a bottom, fitting in the narrow space between inner and 
outer cylinders. The small volume of bath fluid contained in 
the apparatus is steadily replaced, entering one of the taps 
in the top-plate and passing through a rubber tube connected 
to another tube in the bottom of the inner cylinder. From 
there it flows over the surfaces of the cylinders and in thin 
layers around the cellophane, leaving the apparatus through 
a tap on the top-plate. With a controlled bath fluid inflow, the 
effluent is allowed to pass through a long rubber tube, dis- 
charging at a variable but lower level than the apparatus. 
The degree of negative pressure of the bath fluid on the outer 
surface of the cellophane tubing (and, consequently, the fil- 
tration pressure) can thus be regulated (8). 
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Fic. 38. An assembly of 4 units of a counterflow hemodia- 
lyzer in parallel. Two such assemblies in series have 12,000 
sq cm of cellophane sheet and contain 400 ml blood. The top 
rubber pad has been bent back to show the relative positions 
of the inner parts. R, grooved rubber pads; O, cellophane 
sheets; S, stainless steel plates between the two sheets of 
cellophane—these plates are separated 1 mm by projections 
(P) in one of the plates; D, depression in rubber pads to 
accommodate the steel plates; B, interconnecting tubes for 
blood—the holes in the steel plates fit exactly over B; EZ, in- 
terconnecting tubes for dialyzing solution. Several units may 
be used in series and/or in parallel (10). 


kidneys against an elementary background of natural 
kidney function. One human kidney contains about 
1,000,000 units called nephrons, each having an inti- 
mate blood supply for its two major portions, the 
glomerular capsule and the tubule. A tiny ball of 
capillaries, the glomerulus, invaginates the dilated tip 
of the tubule so as to be almost surrounded by a 
double-walled capsule. The combined ecapillary-capsule 
barrier is relatively impermeable to colloidal constitu- 
ents of the plasma such as proteins but rather freely 
permeable to its water and erystalloids. Largely be- 
cause the hydrostatic pressure of the blood within the 
glomerular capillaries exceeds the colloid or effective 
osmotic pressure of the plasma, there occurs a filtra- 
tion of essentially protein-free fluid from the plasma, 
across the barrier, into the tubule. As this filtrate 
courses along the tubule, its dissolved materials may be 
selectively reabsorbed in whole or part, or added to by 
tubular secretion; or, they may suffer no change in 
quantity. About 120 ml of glomerular filtrate are 
thought to form each minute in the collective 2,000,00€ 
glomeruli of an adult, and the tubular cells ordinarily 
reabsorb about 99 per cent of the filtered water, re- 
turning it to the blood stream. The remaining fluid, 
whose composition is now qualitatively similar to, but 
quantitatively different from, the glomerular filtrate 
is called urine and ultimately enters the bladder. Ever 
since the discovery that the major, normal constituents 


Fic. 4. Aan assembled 4-channel counterflow hemodialyzer 
unit using 4,000 sq cm cellophane tubing compressed to a 
slitted lumen about 1 mm deep. Several units may be used 
in parallel. Blood volume per unit is 300 ml at 50 mm Hg 
differential pressure (15). 
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in the urine are derived from the blood by ultrafiltra- 
tion at the glomerular capsule, there has been a ra- 
tionale for basing an artificial kidney on the prin- 
ciple of hemodialysis. 

The urinary function is complex. A metabolic waste 
such as urea is merely excreted. There can be no quan- 
tity of this material in the blood so small that some is 
not found in the urine. Glucose, on the other hand, is 
not usually detected in the urine by ordinary tests 
unless it is present in abnormally great quantity in 
the blood, as in certain diabeties. Thus, the kidneys 
regulate concentrations in body fluids by retention as 
well as by excretion. In the case of water and ions 
such as sodium and chloride, the regulatory faculty is 
highly developed. Sodium, for example, taken in such 
excess as to elevate the plasma sodium concentration 
above normal, leads to the excretion of a urine more 
concentrated in sodium than the concurrent plasma. 
This output, removing from the plasma relatively 
more sodium than water, tends to depress the plasma 
sodium concentration toward normal. If water is 
taken, diluting the plasma sodium below normal, the 
renal response is the production of a urine more dilute 
in sodium than the concurrent plasma. In this case, 
elimination of relatively more water and less sodium 
tends to pull the plasma concentration of sodium up 
toward normal. 

In renal disease excretory power is reduced, result- 
ing in an accumulation of materials in the body which 
should have been eliminated in the urine. Urea, 
creatinine, uric acid, phenols, guanidine, acids, and 
potassium are among these materials. Curiously, the 
regulatory function for other ions such as sodium is 
not strikingly impaired, and aberrant concentrations 
of this ion are less commonly seen. Uremia—nausea, 
vomiting, vertigo, coma, and death—may accompany 
these retentions, but the substances responsible are not 
specifically known. Urea and creatinine, for example, 
are relatively nontoxic. Known or not, offending ma- 
terial is apparently removed from the body readily by 
hemodialysis, to judge from the prompt alleviation 
of symptoms following this treatment. 

Some renal disabilities appear to be intrinsically 
temporary since, given time, they disappear. Such 
impairments are called “reversible.” If the kidneys are 
badly injured by inhalation of carbon tetrachloride 
fumes, or by mercuric chloride poisoning, renal ex- 
cretion of toxie metabolites declines. The patient be- 
comes uremic and, for a period, worsens steadily. If 
he does not run out of time, his kidneys eventually 
recover sufficient function so that he gets well. Re- 
versible renal dysfunctions are also found following 
a patient’s reaction to the transfusion of blood of the 
wrong type, following severe burns, and in other con- 
ditions. Treated conservatively, such individuals have 
been known to show spontaneous return of renal fune- 
tion after one, two, or three weeks, or even longer. 
Conservative treatment aims at, preserving the status 
quo of the patient in as many dimensions of regulation 
as possible, as long as possible, using the usual hos- 
pital armamentarium. Although little can be done to 
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prevent completely, or to reverse, the steady rise of 
urea or more toxic metabolites in the body fluids in 
renal failure, the amount of water lost through 
cutaneous and pulmonary channels can be replaced 
almost quantitatively, and it is helpful similarly to 
replace the salt that may be lost in sweat, vomitus, 
and other excretions. Where acidosis sets in, akalin- 
izing agents may be administered, and so on. Despite 
careful management, a sudden rise in the plasma con- 
centration of potassium, released from cells that con- 
tain it in relatively high concentration, may early 
snuff out heart action and preclude further recovery. 

How can one say that such patients, given time, 
might have recovered, when in fact they died? Actu- 
ally the belief in potential reversibility of renal fune- 
tion is strongly supported by observations following 
hemodialysis. We now know of numerous instances in 
which conservative treatment has no meaning for sur- 
vival. Consider a patient approaching terminal 
uremia: he has been steadily deteriorating, has be- 
come moribund, and by sober clinical judgement will 
probably die in a matter of hours or, at best, days. 
After several hours of hemodialysis an accumulation 
of toxic material is removed from his body. Coma 
becomes consciousness, then alertness. Where there 
were nausea and vomiting, there are appetite and 
hunger, and the patient’s condition is now as it was 
perhaps a week previously in the course of his uremia. 
Or consider a woman, dialytically awakened from 
what should have been her final sleep, who can effort- 
lessly, skillfully, and promptly lie about her age. If 
the underlying kidney defect persists, the patient’s 
downhill course is renewed, but there are now several 
more days available to the recovery processes going 
on in, or in behalf of, the kidneys. If no renal im- 
provement is manifest, the patient again passes into 
a highly critical condition, and a second hemodialysis 
ean be performed with effect similar to the first. Even 
a third run might be considered, but by this time there 
will usually be some indication as to whether restora- 
tion of kidney function is likely. 

Some who have observed clinical effects obtained 
with one or another of the various artificial kidneys 
will fairly protest these heart-warming clinical pie- 
tures. They have seen only indifferent results, or worse. 
If patients recovered, so much for coincidence. But 
those who have seen patients slip away and be pulled 
back once or twice, ultimately to recover, believe that 
critical, life-saving time is borrowed from hemodialy- 
sis. If this therapy is more effective than conservative 
treatment, one should expect to find a significant in- 
crease in the percentage of renal disabilities that ulti- 
mately reverse, where hemodialysis is undertaken, A 
statistical demonstration will have to wait until studies 
have been made in a larger number of more carefully 
sereened candidates. Whether it is humane for the 
physician to yield to family pressure to “do everything 
possible” for the patient whose kidney tissue is almost 
assuredly irreparably damaged, and for him to bring 
such patients to the artificial kidney in the hope, but 
not the expectation, of giving lasting aid, is a moot 
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question. Perhaps valuable information toward future 
developments is so provided. Nevertheless, there is 
little doubt that this practice mars the statistical ree- 
ord of hemodialysis. It is natural, meantime, that be- 
lievers should be more articulate than skeptics, and 
that controversy as to the merit of this therapy should 
abound. There are evidences that not all hemodialyzers 
ean provide the hoped-for statisties: On the one hand 
it seems clear that the dialytic capacity of some ma- 
chines is less than that of others; but, on the other, 
there is testimony that indifferent or poor results may 
accompany “chemical cure.” 

Chronie renal disease, progressing slowly toward 
a degree of dysfunction incompatible with life, ean- 
not usually be helped except transiently by the arti- 
ficial kidney. Yet the sense of well-being that may re- 
sult improves the prospect of instituting proper 
medical management which, emphasizing a low pro- 
tein diet to minimize the production of toxic metabo- 
lites, is often effectively palliative (22). 

Before leaving eristic matters, let us note additional 
treatments claimed of value in kidney disease. The 
most important of these are exsanguinotransfusion, or 
repeated withdrawal of uremic blood followed by re- 
placement with normal blood, and lavage of the ab- 
dominal or intestinal eavities (23). Whatever their 
merit, they bring with them new and often trying 
procedural problems. They are usually less effective 
per unit time of therapy than hemodialysis, and time 
may be of the essence. Kolff (5) has studied in a man 
perfusion of a 1-meter intestinal loop, the ends of 
which were brought through the abdominal wall. Five 
grams of urea were removed in one 10-hour period. 
On another occasion (24) larger amounts were re- 
moved by way of a 2.5-meter loop. Concluding a lee- 
ture in 1947 (25), Kolff expressed the hope that in 
time he might see a patient “who is doing his work 
in the daytime and who is dialyzing himself through 
his intestinal loop during the night and in whom 
both kidneys will have been removed as useless, super- 
fluous, and even dangerous organs.” 

At some point in thinking of uremia one wonders 
about operatively exchanging diseased kidneys for 
healthy ones. Even if there were no obstacle to setting 
up “kidney banks” or obtaining relatives, friends, 
or others willing to give up one of their own valued 
emunetories, the transplantation problem is funda- 
mentally formidable. It is not too difficult surgically 
to autotransplant a kidney—i.e., to dissever it from 
its given vascular and other connections in an animal 
and suitably reconnect it in another site, say, in the 
neck of the same individual. Here it may carry on the 
urinary function successfully indefinitely. But homo- 
transplants—i.e., transplants from one animal to an- 
other of the same species—behave as foreign bodies, 
provoke tissue reactions, and atrophy in a relatively 
short time. Such transplants have been found success- 
fully to “take” and function adequately for some 
months (26), but greater success than this is unlikely 
in the present state of knowledge of tissue types. 
Heterotransplants—i.e., transplants from one to an- 
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other species—are even shorter-lived. A goat kidney 
connected to the circulation of a dog can kill the host 
promptly. It is supposed that the graded reactions 
to transplants vary with genetic relationship, an- 
tagonism being less the closer the donor’s gene totality 
is to that of the host. If so, transplantation cannot 
now be considered the therapy of choice, except possi- 
bly in the case of identical twins. 

“Natural kidney” physiologists frequently use a 
concept of “clearance.” The renal clearance of a sub- 
stance from the plasma is its rate of excretion per 
minute per unit plasma concentration. Dimensionally, 
clearance has the units of ml/min and represents the 
number of ml of plasma virtually cleared of the sub- 
stance in one minute. In another way, it is the volume 
of plasma which contains that quantity of the sub- 
stance excreted in the urine in one minute. Where the 
clearance remains constant at varying plasma concen- 
trations, it may indicate that a load of the substance 
in the body disappears according to the law of ex- 
ponential decay, much as a lump of radioactive ma- 
terial disintegrates. The kinetically related concept for 
the artificial kidney is that of “dialysance” (18, 27), 
defined as the net rate of exchange of a substance be- 
tween blood (plasma) and bath per minute per unit 
bleed-bath concentration gradient. At the beginning 
of hemodialysis (zero time), if a dialyzable substance 
is present in the plasma but not in the bath, the dialy- 
sance and the dialytic clearance are equal. With time, 
the dialytic clearance falls off, whereas the dialysance 
tends to remain constant. Thus, with natural renal 
excretion at constant clearance, we may speak of the 
half-life of a lead of material; but not so with a bath 
type of artificial kidney. Here it is the concentration 
gradient that has a half-life. Table 1, which dilates 
upon a scheme of comparative nephrology proposed 
by Kolff (5), may be misleading unless this fact is 
kept in mind. 

Moreover, it is not easy to generalize upon the rela- 
tive excretory efficiencies of artificial and natural kid- 
neys. Comparisons for urea are creditable but do not 
hint at the fact that in the excretion of a substance 
such as bromide, the artificial kidney can be distinetly 
superior to natural kidneys, whereas with p-amino- 
hippurate the reverse may be the case. Occasionally 
a devotee of a bromide-containing proprietary remedy 
will ingest an amount of bromide causing an appre- 
ciable blood level of this material (normally not pres- 
ent except in traces), and bringing on a train of 
unpleasant or dangerous symptoms. As his natural 
kidneys view it, the rare and foreign bromide is not 
very different from the ubiquitous and natural chlo- 
ride, These two ionie species possess a kind of “con- 
gruence” which causes them to be excreted similarly, 
and therefore competitively, by the natural kidney. 
This means that the rate of excretion of bromide is 
only in proportion (which may be small) to its frac- 
tion of the total halide, and that the natural bromide 
clearance is of the same small order of magnitude as 
that of chloride (1-2 ml/min). The artificial kidney, 
however, is largely oblivious to ionie mimicry. It 
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permits bromide to be excreted at a rate proportional 
to its blood-bath gradient which, at zero time at least, 
implies a rate proportional to its own amount in the 
body without regard to total halide. And, as might be 
expected, its dialysance (and dialytie clearance) is 
large (28). In the case of p-aminohippurate, natural 
kidneys couple tubular secretion of this material to 
its filtration, giving, at least at low plasma concen- 
trations, a natural clearance of some 650 ml plasma/ 
min, which is far in excess of the present operational 
eapacity of artificial kidneys. 

Dialysances of different materials vary considerably, 
presumably reflecting different diffusibilities, permea- 
bilities, and electric charges, among other things. With 
constant dialyzing surface, dialysances increase with 
blood flow, but when this is high, they take up relative 
values more or less characteristic of the particular 
molecular or ionic species. The ratio of the dialysance 
of a substance to that of urea measured simultaneously 
at any given flow is called the relative dialysance. In 
vitro experiments (18) at a flow of 500 ml/min have 
yielded the values shown in Table 2. The remarkable 
thing is that these hemodialyzers separate not merely 
colloidal from erystalloidal material but separate the 
different crystalloidal species. Fuller implications and 
applications of this phenomenon have yet to be dis- 
covered. 

One looks to the future of artificial kidneys and 
hopes they will become smaller in bulk and weight, 
and still more effective. Some counterflow dialyzers 
(Figs. 3, 4) are at present quite small, but they re- 
maii with an irreducible bulk of dialysis fluid (and 
container) necessary to effect a desired degree of 
solute exchange in a given time, not to mention the 
bulk of thermostats and other appurtenances. It 
seems logical to advocate that increases be made in 
the dialyzing surface, the membrane permeability, and 
the blood flow in future hemodialyzers to improve 
their efficiency. Yet he who attempts to implement 
these disarmingly simple suggestions—incorporating 
the other desiderata as well—must live with some 
obstinate if not ineluctable facts of physiological en- 
gineering. Of course, some entirely different principle 
than differential dialysis for artificial kidneys may 
eventually be exploited; exchange resins have been 
tested (29), for example. This is the more credible 
inasmuch as natural kidneys do not themselves use 
the hemodialytic principle described here, so far as 
we know. In any event, it improves one’s perspective 
to remember that the artificial kidney is merely an- 
other of the multifarious products of an engineering 
that gives us artificial eyes, teeth, breasts, limbs, and 
brains. The prosthetists are busy even now polishing 
their artificial heart valves, and it is not so difficult 
(for those who are not biochemists) to envisage the 
day of the factitious liver. 
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News and Notes 


University of Illinois Conference on 
Physics of lonic Crystals 

Asout 70 physicists and physical chemists met at 
the University of Illinois Oct. 29-30 to discuss recent 
developments in research on the thermal, electrical, 
and. optical properties of ionic crystals. Occasioned 
by the presence in this country of Robert W. Pohl, 
of the University of Géttingen, pioneer investigator in 
this field, and sponsored by the University of Illinois 
in cooperation with the Office of Naval Research, the 
conference was under the joint chairmanship of F. 
Seitz and R. J. Maurer. The formal program con- 
sisted of 19 invited papers, primarily on the alkali 
halides, of which about one third were theoretical in 
nature. 

There seem to be two main reasons for the eurrent 
interest in ionic erystals, particularly the alkali 
halides: (1) Many types of electrical, optical, and 
thermal measurements can be made on ionie erystals 
that cannot be performed, for example, on the more 
obviously interesting metals, but which nevertheless 
are related to phenomena occurring in all erystals. 
(2) The general properties of the alkali halides are 
probably better understood. than are those of most 
other solids, so that new effects can be isolated and 
interpreted with relatively great confidence in the 
alkali halides and then generalized and applied to 
other crystals. For example, the effects of crystal 
imperfections, such as dislocations, vacancies, and im- 
purities, are of first-order importance in the strength 
of structural materials, and these imperfections can 
be investigated in the alkali halides by a number of 
methods not available for metals. 

One of the best ways of obtaining information about 
vacancies is through study of F-centers in the alkali 
halides. The F-center, almost certainly consisting of 
an electron trapped in a negative ion vacancy, is per- 
haps the most thoroughly investigated phenomenon in 
ionic crystals. Nevertheless, new experiments continue 
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to be performed, and many new and significant data 
were presented on this subject. Burstein (NRL) de- 
scribed experiments demonstrating the effects of tem- 
perature and pressure in the width and position of 
the F-band in KCl, and showed that the results were 
in qualitative agreement with the simple particle-in- 
a-box model for the F-center. Scott (Oregon State 
College) discussed experiments on the optical and 
thermal coagulation of F-centers into larger aggre- 
gates, and determined activation energies for these 
processes. 

Dutton and Maurer (University of Lllinois) de- 
scribed electrical and optical measurements on KCl 
crystals which were allowed to heat up slowly from 
low temperatures. Associated with the disappearance 
of the V, absorption band and a diminution of the F 
and F” bands, they observed a large burst of thermally 
released charge and a flash of luminescence. These ex- 
periments indicate that positive holes are thermally 
released from positive ion vacancies at about — 130° C, 
wander to F-centers, and combine optically with the 
F-center electrons. When KCl erystals were irradi- 
ated with x-rays at liquid He temperatures, negligible 
production of F’-centers was observed, but there was 
normal darkenability in the F-band. This is somewhat 
surprising, since one expects a totally negligible num- 
ber of isolated vacancies at these temperatures and 
insufficient thermal energy for appreciable diffusion 
of ions or vacancies. Markham and Duerig (Johns 
Hopkins Applied Physies Laboratory) also observed 
this large darkenability by x-rays at He temperatures, 
and it seems necessary to infer that the local heating 
arising from absorption of an x-ray photon is suffi- 
cient to allow the diffusion of vacancies. These experi- 
ments point out the extreme desirability of investiga- 
tions designed to create F-centers at He temperatures 
by the relatively gentle means of irradiating in the 
tail of the first fundamental band. According to eur- 
rent ideas, the only negative ion vacancies present at 
He temperatures should be attached to dislocations 
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(incipient negative ion vacancies) or aggregated with 
positive ion vacancies into clusters. At these tempera- 
tures it should be impossible either for the incipient 
vacancies to diffuse away, or for the clusters to dis- 
sociate. Thus, one would expect to produce new ab- 
sorption bands by the creation and subsequent ioniza- 
tion of excitons. If the same F'-band is produced under 
these conditions as at high temperatures by additive 
coloration, when one is certain the vacancies are iso- 
lated, revision of some of our present beliefs is almost 
inevitable. And if new bands are produced, we can 
perhaps get information about dislocations from them. 

Markham and Duerig also discussed the impurity 
eontent of alkali halides obtained from various 
sources, and some correlations among changes in the 
F-, F’-, and V-bands. Other correlations between pairs 
of absorption bands have led Pringsheim, Yuster, and 
Delbeeq (Argonne National Laboratory) to propose 
models for their a- and B-centers in KI. The a- and 
B-absorption bands in the ultraviolet, they suggest, 
are a result of optical transitions of the valence elee- 
trons of the halide ions in the vicinity of negative 
ion vacancies and F-centers, respectively. They also 
find that F-centers are not created upon irradiation 
in the a-band at low temperatures. If substantiated by 
further investigation this fact will require interpreta- 
tion, inasmuch as Smakula found he could create F- 
centers by irradiating in the tail of the first funda- 
mental band in KBr at liquid air or higher 
temperatures. 

Pohl presented recent data from Gottingen on some 
other ultraviolet absorption bands in KBr (the U- 
and U’-bands) and described some of the transitions 
involving these bands, particularly at low tempera- 
tures. The U-band has been believed to correspond to 
optical transitions of impurity hydride ions, but per- 
haps this model should be reinvestigated in the light 
of recent results. Pohl also reviewed recent work on 
the ionic conductivity in alkali halides, particularly 
as influenced by the presence of divalent positive ion 
impurities and their associated positive ion vacancies. 
Lawson (University of Chicago) discussed the ionic 
conductivity of AgBr at high temperatures and pres- 
sures, but he was particularly interested in the evi- 
dence for the presence of Schottky-type defects in 
the silver halides. He coneluded that both Frenkel 
and Schottky defects may be present in appreciable 
quantity at high temperatures. 

Seitz discussed an ingenious experiment described 
to him in private correspondence from Ueta at the 
University of Kyoto in Japan. The M-center, acecord- 
ing to Seitz’ model, consists of a cluster of two nega- 
tive ion vacancies, a positive ion vacancy, and an 
electron, and hence possesses noneubie symmetry. 
Ueta performed bleaching experiments by irradiating 
the KCl erystal in the M-band with light polarized 
in various directions; his results were in agreement 
with the symmetry of Seitz’ model. 

Several papers were presented on crystals other 
than the pure alkali halides. Krumhansl (Cornell 
University) deseribed some cellular ecaleulations on 
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BaO by the method of Ewing and Seitz, showed that 
it is 80% or 90% ionic in nature, and discussed its 
energy bands. Sproull described the recent work at 
Cornell on photoconductivity and light absorption 
measurements in BaQO, and Eisenstein (University of 
Missouri) discussed his experiments on the lumines- 
cence of BaO and suggested an energy level diagram. 
Williams (G-E Research Laboratories) presented his 
calculations on the positions and widths of the ab- 
sorption and emission bands in Tl activated KCl 
phosphors, and described some transitions between 
excited states of the Tl* ion. Shulman, Etzel, and 
Ginther (NRL) presented data on x-ray—induced color 
centers in silver activated alkali halides, and Smakula 
(Engineering Research and Development Labora- 
tories) discussed measurements on color centers in 
CaF, and quartz. 

Two papers were concerned with the formation and 
propagation of excitons in insulating erystals, but 
from slightly different points of view. Brooks (Har- 
vard University) presented some calculations on a 
generalization of the exciton model first proposed by 
Wannier and later discussed by Slater. This type of 
treatment offers great promise for the solution of 
problems involving electrons in perturbed periodic 
fields, particularly in erystals of high dielectric con- 
stant. Heller (University of Illinois) diseussed ex- 
citons on the basis of the Frenkel-Peierls model, with 
particular reference to their effective mass and their 
relevance to the Lorentz “local field.” 

In the writer’s opinion, one of the most interesting 
questions that can be asked about ionic erystals, or 
other insulators, is the following: What happens to 
the electromagnetic energy one puts into the erystal 
as a result of absorption in an exciton band? That 
is, what happens to the excitons? Certainly, the in- 
teraction with lattice vibrations is of the greatest 
importance, for without the incoherence introduced 
by photons, the lifetime against radiation becomes 
negligible even compared with nuclear vibration 
times, and yet appreciable luminescence is almost 
never observed in reasonably pure crystals. Recent ex- 
periments by Apker and Taft (G-E Research Labora- 
tories) have helped to shed some light on this question 
in the alkali halides. Their measurements on the ex- 
ternal photoelectric effect have shown that, at least 
in their imperfect, evaporated layers, excitons can 
both create and destroy F-centers with high proba- 
bility. Apker, Taft, and Hebb (G-E) have also found 
strong dependence on surface properties, even to the 
point where one may speak of a surface “dead layer” 
of about 10-° em in which excitons are destroyed 
without contributing to external photocurrent. They 
have also observed strong surface effects in the edge 
luminescence of CdS. Apker and Taft presented evi- 
dence here on the effects of the B-centers in their 
photoelectric measurements, and Hebb diseussed eal- 
culations on the interpretation of the energy distribu- 
tion of the external photoelectrons. Dexter (Univer- 
sity of Illinois) described some specifie mechanisms 
for excitons both to create and destroy F-centers and 
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showed that the probabilities for these processes are 
indeed very large, and that they may well compete 
favorably with luminescence even in relatively perfect 
erystals. 

With this small group it was possible for most of 
those present to engage in active discussion between 
the formal papers. Also, the several social gatherings 
and intermissions encouraged informal conversations 
that helped make the conference of particular value to 
the participants. 

D. L. Dexrer 
Physics Department 
University of Illinois, Urbane 


Scientists in the News 


Carl E. E. Bunn has been appointed staff veter- 
inarian at Sharp & Dohme. He has been serving as 
veterinary inspector with the U. S. Department of 
Agriculture in Philadelphia. 


Kenneth W. Chapman has been appointed medical 
officer in charge of the U. S. Public Health Service 
Hospital, Lexington, Ky. Dr. Chapman succeeds 
Victor H. Vogel, who has been assigned to the Ameri- 
can Embassy in Paris as medical officer in charge, 
USPHS, Foreign Quarantine activities. 


George O. Curme, Jr., has been elected a director 
of Union Carbide and Carbon Corporation to sueceed 
the late James A. Rafferty, vice president and director. 
Dr. Curme, as vice president, is in charge of all re- 
search activities of the corporation. 


José Manuel Rodriguez Delgado, research fellow in 
physiology at the Yale School of Medicine, has been 
awarded the 1952 Ramon y Cajal Prize—the highest 
scientific award given by the Spanish government. 
Dr. Delgado, who has been on leave from the Uni- 
versity of Madrid since 1950 to work at Yale, won 
the prize for his paper on a new technique for brain 
study. The Ramon y Cajal Prize, which carries an 
honorarium of about $1000, was established in honor 
of the late Santiago Ramon y Cajal, for Spanish 
scientists, who must submit papers on original re- 
search conducted during the year. Dr. Delgado, a 
native of Rondo, Spain, received his medical training 
at the University of Madrid and has been on the 
faculty there since receiving his medical degree. He 
also is a member of the Cajal Institute, which is 
associated with the university and devoted to scientific 
research. 


James P. Growdon, chief hydraulic engineer for 
Aluminum Company of America since 1938, has been 
named engineering consultant on hydraulic and re- 
lated engineering problems. B. J. Fletcher, assistant 
chief hydraulic engineer, will sueceed Mr. Growdon 
as chief hydraulic engineer. Mr. Growdon joined 
ALCOA in 1925 as assistant hydraulic engineer. Mr. 
Fletcher began with the company in 1926 and, after 
serving as a designer and structural engineer, was 
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made chief engineer of the company’s development 
division in 1944, 


F. F. Hill has sueceeded Cornelis W. de Kiewiet 
as provost of Cornell University. An authority on 
land economies, Dr. Hill has been a member of the 
Cornell faculty since 1930 and chairman of the Depart- 
ment of Agricultural Economies since 1943. 


Vaclay Hlavaty, professor of mathematics at 
Indiana University, has been appointed to the staff 
of the Graduate Institute for Applied Mathematics. 


Robert B. Howard has been named director of eon- 
tinuation medical education at the University of 
Minnesota. He sueceeds George N. Aagaard, who has 
taken over his new duties as dean of Southwestern 
Medical School, Dallas, Texas. 


William D. Johnston, Jr., chief of the Foreign Ge- 
ology Branch of the U. S. Geological Survey, and 
Martin J. Buerger, professor of mineralogy and 
crystallography at MIT, have been elected foreign 
members of the Brazilian Academy of Sciences. 


Clark Kerr, economist and arbitrator of labor- 
management disputes, has been elected chancellor for 
the Berkeley campus of the University of California. 
Dr. Kerr joined the faculty in 1945 to organize an 
Institute of Industrial Relations, of which he has 
since been head. Partly as a result of the dispute over 
the loyalty oath, the faculty has been insistent that one 
of its number be elected to the Berkeley chancellor- 


_ ship. During the controversy Dr. Kerr served on the 


committee on privilege and tenure of the Academic 
Senate, which reviewed the cases of professors who 
refused to sign the special loyalty statement, and 
recommended retention of most of them. 


George A. Kiersch, formerly supervising geologist 
for the International Boundary and Water Com- 
mission at Alpine, Texas, has accepted appointment 
as assistant professor of geology at the University of 
Arizona. 


Directors of the Houdry Process Corporation have 
elected Chalmer G. Kirkbride president and Claude 
C. Peavy vice chairman of the board. Clarence H. 
Thayer, vice president in charge of manufacturing of 
the Sun Oil Company, was elected a director. Mr. 
Kirkbride, formerly vice president in charge of re- 
search and development, and Dr. Peavy, vice president 
in charge of engineering and sales, both joined 
Houdry in 1946. 


George H. M. Lawrence, professor of botany at 
Cornell University, has been appointed director of 
Cornell’s Bailey Hortorium, succeeding Liberty Hyde 
Bailey, who established the Hortorium and gave it 
to the university in 1935. Dr. Bailey has resigned as 
director but will continue in an advisory capacity. 
Dr. Lawrence has been on the Cornell staff since 1938. 


For the first time in its 45-year history, the Ameri- 
ean Chemical Society’s St. Louis section has elected 
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a woman chairman, Ree S. Le Beau, director of re- 
search of the Midwest Rubber Reclaiming Company, 
East St. Louis. She succeeds Joseph R. Darby, a group 
leader in the research department of the Monsanto 
Chemical Company. Dr. Le Beau also holds the dis- 
tinction of being the first woman to serve as chairman 
of one of the society’s 20 scientific and technical 
divisions. She was chairman of the Division of Colloid 
Chemistry in 1949, and has been chosen to serve as 
its chairman again in 1953. Other officers of the St. 
Louis section for 1952 are: chairman-elect, William 
H. Elliott, senior instructor in biological chemistry at 
St. Louis University; secretary, Roger W. Stoughton, 
research chemist at the Mallinckrodt Chemical Works; 
and treasurer, Hal G. Johnson, assistant director of 
Monsanto’s general development department. 


James McCormack, Jr., has been named director 
of nuclear applications, Office of the Deputy for 
Development, Headquarters, Air Research and De- 
velopment Command. General McCormack recently 
received the Distinguished Service Medal for his ser- 
vices as director, Military Applications Division, 
AEC, from 1947 to 1951. Robert N. Isbell, who has 
been serving as director of nuclear applications, will 
serve as deputy director to General McCormack. 


William C. Moloney, clinical professor of medicine, 
Tufts Medical School, will leave with his family for 
Hiroshima, Apr. 1. He will serve for the next two 
years as internist with field units of the Atomie Bomb 
Casualty Commission which are engaged in a study 
of the effects of atomic radiation in Hiroshima and 
Nagasaki. The work is under the direction of the 
National Research Council and the National Academy 
of Sciences. 


Two Brazilian educational institutions have honored 
Linus Pauling, chairman of the Division of Chemistry 
and Chemical Engineering at California Institute of 
Technology, for his contributions to modern chemistry. 
The analytical chemistry research center of the Uni- 
versity of Recife School of Pharmacy has been named 
the “Linus Pauling Study Center,” and Dr. Pauling 
has been elected an honorary member of Emil Fischer 
Study Center in Pernambuco, the first non-Brazilian 
to be so honored. 


Eugene L. Perrine has been appointed senior physi- 
cist for the Zonolite Company, Chicago. He will 
assist George E. Ziegler, director of research, in 
fundamental and applied research dealing with 
vermiculite, which is produced by Zonolite. For the 
past five years, Mr. Perrine has been a member of 
the physies research department at Armour Research 
Foundation. 


John T. Rettaliata, vice president and dean of en- 
gineering at Illinois Institute of Technology, has been 
named president of the institute. He succeeds Henry 
T. Heald, who has become chancellor of New York 
University. Dr. Rettaliata also was appointed presi- 
dent of Armour Research Foundation and of the 
Institute of Gas Technology. He has been vice presi- 


dent in charge of academic affairs at the institute since 
1950 and dean of engineering since 1948. He joined 
the staff in 1945 as director of the Department of 
Mechanical Engineering. 


The 1951 Marie-Victorin medal, which is awarded 
annually to a botanist who has done extensive work on 
Canadian flora, has been given to Jacques Rousseau, 
director, Montreal Botanical Garden. M. Rousseau 
conducted a survey of northeastern Ungava and 
Labrador, crossing the peninsula through the Adloylik 
Fjord and the Korok River. He also surveyed the 
Chubb Crater in northwestern Ungava. 


William Saphir has been appointed clinical assistant 
professor of medicine at the University of Lllinois. 
Dr. Saphir, a graduate of the Medical School of the 
University of Vienna, is a member of the attending 
staff at Cook County, Michael Reese, and Chicago 
Memorial hospitals in Chicago. 


Henry William Scott, Jr., associate professor of 
surgery at Johns Hopkins Hospital, has been ap- 
pointed professor of surgery at Vanderbilt Medical 
School and surgeon in chief to the Vanderbilt Hos- 
pital, succeeding Barney Brooks. Dr. Brooks, who will 
become professor emeritus of surgery, will remain in 
Nashville and continue to be affiliated with Vanderbilt. 


As distinguished lecturer for the American Asso- 
ciation of Petroleum Geologists, Edmund M. Spieker, 
chairman of the Department of Geology at Ohio State 
University, has spent the months of January and 
February lecturing on “Mountain-Building Chro- 
nology and the Nature of the Geologic Time Scale.” 
Dr. Spieker’s itinerary has taken him to universities, 
regional AAPG sections, and local geological societies 
from Massachusetts to California, and from Ontario 
to Louisiana. 


Memorial Center for Cancer and Allied Diseases 
has named Richard D. Vanderwarker administrative 
director. He has been director of the Passavant 
Memorial Hospital in Chicago, associate director and 
lecturer in hospital administration in Northwestern 
University, and consultant to the editorial board of 
Modern Hospital Magazine. 


Isaac D. Welt has been appointed assistant director 
and principal scientist of the Radioisotope Unit, VA 
Hospital, Houston, and assistant professor of bio- 
chemistry at Baylor University College of Medicine. 
Dr. Welt was formerly on the staff of the Division 
of Nutrition and Physiology of the Public Health 
Research Institute of the City of New York, Ine. 


Charles W. Williams, coordinator of research at 
Case Institute of Technology, is now special assistant 
to the president of Case, and Ray E. Bolz, associate 
professor of aeronautical engineering, has become his 
successor in the post of coordinator. Dr. Bolz will 
continue to supervise activities at Case in the field 
of aeronautical engineering and will do a limited 
amount of teaching. 
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Education 


A short course on soap and synthetic detergents 
will be sponsored by the American Oil Chemists’ So- 
ciety at Rutgers University, July 6-11, with Foster 
D. Snell as chairman. Enrollment will be limited to 
200, and the fee for registration, room, and board 
will be $90. Applications should be sent to the society 
at 35 E. Wacker Dr., Chicago 1. 


The Department of Preventive Medicine at the 
University of Illinois College of Medicine has been 
merged with the Department of Medicine. It is prob- 
able that a Division of Preventive Medicine will be 
ereated in the department. The College of Medicine 
has promoted Stanley W. Olson to assistant professor 
of physiology and Harry M. Segenreich to clinical 
assistant professor of psychiatry. 


The summer quarter of the Interamerican School 
of Spanish at Saltillo, Coahuila, July 7—Aug. 22, offers 
the M.A. in Spanish language and literature and in 
Mexican culture. Credits are accepted in U. 8S. and 
Canadian universities. Other subjects offered are in 
Mexican art, Gregg shorthand (Spanish), and methods 
of teaching Spanish. U. 8. registrar is Donald M. 
Custer, Box 413, Salida, Colo. 


The University of Michigan has acquired a 267-acre 
site across the Huron River and northeast of Ann 
Arbor, where immediate plans eall for the construe- 
tion of two research laboratories, the Cooley Memorial 
and the Phoenix Memorial, at a total cost of nearly 
$2,000,000. In addition it is hoped to build a library 
stack unit to house books not in everyday use and 
an $800,000 automotive laboratory, which would per- 
mit the removal of the West Engineering Annex to 
the new site. 


In the Laboratories 


Eli Lilly has appointed G. B. Walden vice president, 
in which post he will be head of biochemical manu- 
facturing. J. C. Siegesmund has been made vice presi- 
dent of engineering, replacing W. A. Hanley, who 
retired Dee. 31. 

John B. Lathrop, a mathematician specializing in 
military operations research techniques, has joined 
the operations research group of Arthur D. Little. 
Aileen Merwin, nutritionist, has also joined the staff. 
Her work will be principally with the Food and 
Flavor Group. 

Sharp & Dohme opened its new $500,000 pharma- 
ceutical manufacturing laboratories in Manila with 
Elpidio Quirino, President of the Philippines, as prin- 
cipal speaker. In the Caribbean, Albert E. Ibarguen, 
general manager in that area for Sharp & Dohme 
Inter-American Corporation, has been appointed to 
the newly created position of district manager of ex- 
port field operations. As such he will make his head- 
quarters in Philadelphia and will be responsible for 
Puerto Rico, the Caribbean (except Cuba), as well 
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as Argentina, Venezuela, Uruguay, Paraguay, and all 
Central American countries. 


Southwest Research Institute has appointed the 
following specialists to its staff for work in the field 
of engineering mechanics: Arthur W. Dickson, for- 
merly with Du Pont; Joseph D. Domine, of Geovision, 
Ine.; Herbert I. Hoffman, mechanical engineer; Wil- 
liam P. Murden, Jr., of Virginia Polytechnic; Asa 
L. Pierce; Grady M. Slagle, of Douglas Aircraft; 
William P. Teich, statistical analyst; and L. E. 
Wilson, who was with Curtiss-Wright and Consoli- 
dated Vultee. 


U. S. Rubber Company has made L. C. Boos vice 
president and general manager of United States Rub- 
ber International, which will replace the present for- 
eign subsidiary. Headquarters of the new division are 
being moved to the Chrysler Building. 


Miscellaneous 


The Institute for the Unity of Science is offering 
a prize of $500 for the best essay on “Mathematical 
Logie as a Tool of Analysis; Its Uses and Achieve- 
ments in the Sciences and Philosophy” and two prizes 
of $200 each for the two next best essays. Manuscripts 
must not exceed 25,000 words, may be written in Eng- 
lish, French, or German, and must be submitted before 
Jan. 1, 1953. For further information address the 
institute, American Academy of Arts and Sciences, 
28 Newbury St., Boston 16. 


The Instrument Society of America has recently 
established new technical committees on Medical and 
Biological, Meteorological, Radiation, and Geophysical 
Instrumentation, and Physical Properties Measure- 
ment, in order to broaden the seope of its program and 
encompass a large number of specific fields. Contrib- 
uted papers on these topies will be accepted for pres- 
entation at the seventh annual National Instrument 
Conference and Exhibit to be held in Cleveland Sept. 
8-12. Emphasizing that instrumentation is the com- 
mon denominator of all the physical sciences, the ISA 
invites scientists and engineers to attend and par- 
ticipate in the conference and exhibit. Complete in- 
formation on programs, membership, and committees 
may be obtained from the national office at 1319 Alle- 
gheny Ave., Pittsburgh 33, or from the vice president, 
W. A. Wildhack, National Bureau of Standards, 
Washington 25, D. C. 


At the dedication of the Liberian Institute of the 
American Foundation for Tropical Medicine James 
S. Simmons, USA (ret.), dean of the Harvard School 
of Publie Health, gave an address, as did Harvey S. 
Firestone, Jr.. W. V. 8. Tubman, and Joseph N. 
Togba, 1949 Harvard graduate who is now Liberian 
director of public health and sanitation. 


The National Chemical Exposition has named Gustav 
Egloff honorary chairman of the second International 
Art Exhibit to be held as part of the exposition Sept. 
9-13, in Chicago. Limited to the work of chemists, 
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the exhibit is open to work in oils, tempera, water 
colors, drawings, and prints, and each exhibitor may 
enter two works. Entry cards may be obtained from 
the National Chemical Exposition, 86 E. Randolph St., 
Chicago 1. 


New journals recently received include: Lore, Vol. 
1, No. 4, Fall issue. Published quarterly by the Mil- 
waukee Public Museum. Obtainable only through 
membership. ... Notiziario dell’ Istituto Vaccinogeno 
Antitubercolare, Vol. 1, No. 2, April-June 1951. 
Milan. 1,000 lire per year. ... Our Public Lands, 
Vol. 1, No. 3, October 1951. Issued quarterly by the 
U. S. Department of the Interior Bureau of Land 
Management. ... Revista Cientifica, Vol. 1, No. 2. 
Available on an exchange basis to universities, sci- 
entific societies, research institutions, industrial firms, 
and scientific publishers. Address Faculdade Nacional 
de Filosofia, Av. Presidente Antonio Carlos, 40-6°, 
Rio de Janeiro. ... The Science Reports of the Re- 
search Institutes, Vols. 1, 2, No. 1, January 1951. 
Tohoku University, Sendai, Japan. In four series: A, 
Physics, Chemistry, and Metallurgy; B, Technology; 
C, Medicine; and D, Agriculture, all in English. 

. Shikoku Acta Medica, Vol. 1, No. 1. Shikoku 
Medical Association, Tokushima, Japan. Bimonthly, 
English and Japanese. ... The Summary, Vol. 2, 
No. 1, May 1950. Formerly The Seminar. Published 
by The Shute Foundation for Medical Research, 
London, Canada. ... Yokohama Medical Bulletin, 
Vol. 1, No. 1, October 1950. English. Yokohama Uni- 
versity School of Medicine. 


The New York Academy of Sciences elected 99 
scientists to membership at its annual meeting in 
January. Albert Caquot, president-elect of the Inter- 
national Academy of France; Henrique da Rocha 
Lima, director emeritus of the Biological Institute, 
Sao Paulo; and Wilhelm Schmidt, director of the 
Anthropos Institut, Switzerland, were elected honor- 
ary life members. George B. Pegram was elected 
president; John R. Dunning and Paul Fejos, vice 
presidents; John Tee-Van and Junius B. Bird, secre- 
taries; and Donald M. Benjamin, treasurer. A. Cressy 
Morrison prizes in natural science were awarded to 
Karl Maramorosch, for a paper on the aster yellows 
virus, and to William P. Jacobs, for a paper on 
hormone control of water-carrying cells in plants. 


The Saskatchewan Geological Society, organized last 
year (Scrence, 114, 682 [1951]), has elected Robert 
A. Bishop president, Harold C. Morrow vice presi- 
dent, and Herbert F. Dodson secretary-treasurer. 


British Commonwealth News 


H. J. Brown, dean of the Faculty of Engineering, 
New South Wales University of Technology, has been 
appointed controller of the research and development 
branch of the Department of Supply, Commonwealth 
of Australia. He will be stationed at the Woomera 
Rocket Range. Professor Brown was formerly prin- 
cipal research officer in the Division of Radiophysies, 
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Commonwealth Scientific and Industrial Research 
Organization. 


The British Commonwealth of Nations Scientific 
Liaison Office has recently completed the compilation 
of graduate scholarships available within the com- 
monwealth for scientific study. Information on 350 
entries, many of them covering several scholarships, 
has been included in a booklet, The Commonwealth 
Post-Graduate Scholarships in Science, published by 
H. M. Stationery Office. 


The Third Annual Report of the Commonwealth 
Scientific and Industrial Research Organization for 
July 1, 1950-June 30, 1951, surveys a year’s progress 
over a wide range of pure and applied research. Aus- 
tralian economy is reflected in the emphasis that 
CSIRO gives to plant and animal breeding and pa- 
thology, and particularly to all aspects of sheep-rais- 
ing and wool production. One section of the report 
recounts the results of experiments with myxomatosis, 
a virus disease which, it is hoped, may control or exter- 
minate Australia’s foremost pest, the rabbit. Another 
Commonwealth problem is evident from the attention 
given to research that may alleviate or counter the 
effect of drought in a country dependent on agricul- 
tural and pastoral pursuits. 


The Forest Products Research Board of the Depart- 
ment of Scientific and Industrial Research has re- 
cently issued its report for 1949, detailing research 
in progress on forests, wood, wood products, my- 
cology, and insect control. 


CO. E. Lowenstein, senior lecturer in zoology at The 
University, Glasgow, has been appointed Mason pro- 
fessor of zoology at the University of Birmingham, 
where he succeeds P. B. Medawar. 


The Medical Research Council has recently released 
a general report for 1948-50 and a special report on 
a five-year investigation of catarrhal jaundice. The 
general report discusses, among other medical mat- 
ters that are the subjects of research, progress in the 
treatment of tuberculosis and rheumatoid arthritis, the 
relation between smoking and lung cancer, the inci- 
dence of poliomyelitis, and undernutrition. 


The Ministry of Supply Atomic Research Establish- 
ment, at Harwell, has installed a central heating plant 
that will draw its heat from BEPO, the large experi- 
mental atom pile. Installed at a cost of £15,000, the 
system will initially heat a building containing 80 
offices, approximately 330,000 cubic feet. It is planned 
to expand the system, which now has an output of 
1,000,000 BTU, to an output of 7,000,000 BTU, and 
to heat two, or possibly three more buildings. Current 
savings in coal consumption are estimated at 1,000 
tons a year, costing £2,650. 


The Nature Conservancy has established the first 
national nature reserve in Britain, by purchasing 10,- 
450 acres in the forest of Kinlochewe in the County 
of Ross and Cromarty. 
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Technical Papers 


Lack of Inhibition of Growth of 
Euglena gracilis by Vitamin 
B,,. Oxidation Product 


Gilberto G. Villela and Luiz A. Abreu* 


Biochemical Laboratory, Instituto Oswaldo Cruz, 
Rio de Janeiro, Brazil 


In a recent publication Beiler et al. (1) observed 
that vitamin B,,, when treated with strong acid and 
hydrogen peroxide, showed a competitive antagonism 
to vitamin B,, when assayed with Lactobacillus leich- 
manii 4797, 

It seemed to us of interest to know if the same 
properties would be exhibited when Euglena gracilis 
is used as a test organism. F. gracilis has been pro- 
posed for the assay of vitamin B,, by Hutner et al. 
(2) for its specific response to this vitamin, thymidine 
and other ribosides being ineffective as substitutes for 
B,. for growth (3). 

We used in our experiments the culture of FE. gracilis 
and the basal medium of Hutner (2) slightly modi- 
fied.2 In some cases ascorbic acid was added to the 
medium in the amount of 200 mg/I for the purpose of 
stabilizing B,., as reported by Hendlin and Soars (4). 
We substituted sodium acetate for sodium butyrate as 
suggested by Robbins et al. (3), and the growth curves 
obtained were perfectly comparable. 

The results, presented in Table 1, showed that the 


TABLE 1 


EFFECT OF THE B,. OXIDATION PRODUCT ON THE GROWTH 
or Euglena gracilis 


Vitamin B., Oxidation product 


(ug/10 ml) 0.00 0.01 0.1 1.0 10.0 50.0 
0.0001 1.90 2.10 1.90 2.05 1.00 1.05 
0.001 3.00 — 2.85 1.85 1.00 1.10 


B,,. oxidation product, prepared according to Beiler 
et al. (1), was unable to inhibit the growth of F. 
gracilis in a medium containing vitamin B,, in a con- 
centration which supports full growth—i.e., 0.001- 
0.0001 »g/10 ml of the basal medium and the oxida- 
tion product in increasing amounts up to 50 ug /10 ml. 
All the results are expressed in optical density x 10 
obtained with a Lumetron colorimeter equipped with a 


1We wish to express our thanks to Randolph T. Major, 
scientific director of Merck & Co., Inc., Rahway, N. J., for the 
generous supply of vitamin B,, used in these experiments. 

2The basal medium is of the following composition: 
NH,H,PO,, 0.8 g; citric acid monohidrate, 0.13 g; KCl, 0.14 
£; MgSO, (7 H,O), 0.20 g; sodium acetate, 1.5 g; disodium 
glutamate, 1.0 g¢; CaCl, 0.1 g; FeSO, (7 H,O), 20 mg; 
MnSo,, 6 mg; CoSO, (7 H,O), 5 mg; ZnCl, 0.8 mg; Cu 80 
(5 H,O), 80 ug: thiamine hydrochloride, 100 ug dissolved 
in 1 liter of distilled water; pH adjusted to 6.5 with 10% 
NaOH. 


February 22, 1952 


420-u filter, which was set at zero with the medium. 

Our results indicate clearly that for FE. gracilis the 
B,, oxidation product is not a competitive antagonist 
of vitamin B,,. 
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Thiamin and the Growth Substances for 
Phytophthora in the Bark of Citrus Trees 


Victoria Rossetti and A. A. Bitancourt* 


Department of Plant Pathology, Instituto Biolégico, 
Sao Paulo, Brazil 


Parasitic fungi of cultivated plants are often 
deficient in their capacity to synthesize substances 
necessary for their growth, such as the B vitamins. 
These substances must be present in the medium in 
which the fungi are cultivated. The chief interest of 
these studies, from a pathological viewpoint, is that 
the host must supply the growth substances to the 
parasite. This may explain problems of parasitic 
specialization, host resistance, and periodic phenom- 
ena of infection and of extension of the parasite in 
the host. 

Foot-rot of citrus, a type of gummosis, caused by 
several species of Phytophthora, is one of the most im- 
portant diseases of the sweet orange (Citrus sinensis 
Osb.) in Sao Paulo and other citrus regions of the 
world. Robbins (1) has shown that thiamin is required 
for the growth of several species of this genus on 
synthetic media. 

Bitancourt and Rossetti have shown (2) that in 
auxanographice experiments thiamin does not affect 
the radial growth of thalli of Phytophthora but rather 
the ramification of hyphae, thus increasing the thick- 
ness of the mycelial mat. A rough measure of the 
thickness is given by the amount of light passing 
through the thallus and received on a selenium photo- 
cell, the current of which is given by the deflections of 
a galvanometer. To account for the growth of thalli 
in diameter, the writers have postulated a hypothetical 
factor L, present in several natural media, as necessary 
for the growth of Phytophthora (3). 

The auxanographie method lends itself conveniently 
to indication of the amount of factor L and of thia- 
min—or of substances producing the effect of thiamin 


1The writers are indebted to Mirjam Kuczynska for tech- 
nical assistanee. 
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on Phytophthora—in living plant material. Disks of 
the tissues, such as the bark of citrus trees, 5 mm in 
diameter, are detached aseptically and placed on the 
surface of a water-agar or Czapek-agar medium in 
Petri dishes. The disk is removed after 4 hr, and the 
place is inoculated with Ordinary agar 
(Gelidium) contains factor L, but its effect is slight 
at the concentration of 2% used in these experiments. 
In 4%, and especially in 6%, water-agar, Phytoph- 
thora in 3 days produces thalli made up of extremely 
sparse hyphae, up to a diameter of 4 em. 

Using this method, the thalli obtained with the bark 
of sweet orange, a susceptible species, were slightly 
but significantly larger than those of sour orange (C. 
aurantium L.), a highly resistant species. The thalli 
obtained with Coronel, a highly susceptible variety of 
sweet orange, were larger than those of the Pera 
variety which is rather resistant (4). 

In the following experiment the effect of both factor 
L (diam of thalli) and thiamin (thickness of mycelial 
mat as indicated by galvanometer readings) was meas- 
ured. Disks of bark of 5 sweet orange trees and 5 sour 
orange trees were detached aseptically with a cork- 
borer at 7:00, 10:00, and 12:00 a.m. and at 2:00, 
4: 00, 6: 00, and 9: 00 p.m. Large, 15-em Petri dishes, 
containing 2% Czapek agar, received one disk of sweet 
orange bark, one of sour orange bark, and one of 
filter paper containing 0.4 ug thiamin. After 4 hr the 
disks were removed, and the corresponding place was 
inoculated with C. citrophthora (Sm. & Sm.) Leonian. 
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As a check a fourth inoculation was made at another 
point. 

The results are shown in Fig. 1. Each point repre- 
sents the mean of 5 readings, except in a few cases 
in which only 4 readings were made. It is seen that 
there is no significant difference in the diameter of 
cultures at the places where disks of sour orange and 
sweet orange bark had been placed, but they were 
significantly larger than the controls and the thalli 
of the thiamin disks. As in previous experiments, 
thiamin did not affect the diameter. 

The thickness of the mycelial mat as shown by the 
galvanometer readings was greatest for the thiamin 
disks and was substantially greater for the sweet 
orange disks than for the sour orange ones. No indi- 
cation of an hourly change in the above effects is 
detectable. 

This experiment, as well as previous ones, gives 
support to the theory that the differences in suscep- 
tibility of citrus species to Phytophthora are due, at 
least in part, to the amount of growth substances in 
the bark of the host. Factor L would account for the 
differences between varieties of sweet orange, whereas 
thiamin, or substances producing the same effect as 
thiamin on Phytophthora, would account for the dif- 
ference between the sweet orange and the sour orange. 

Lesions of Phytophthora gummosis show a char- 
acteristic concentric zoning in the inner bark of citrus, 
each zone corresponding to a period of 24 hr. This 
zoning can be explained by a periodicity of growth 
of the fungus in the bark, and such a periodicity 
might be the result of changes in the amount of 
growth substances in the bark during the period of 
24 hr, No indication of such a periodicity was found 
in this experiment. 
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Studies on Arthropod Cuticle. VII, 
Patent and Masked Carbohydrate 
in the Epicuticle of Insects’? 


A. Glenn Richards 


Division of Entomology and Economic Zoology, 
University of Minnesota, St. Paul 


The histochemical test for polysaccharides and gly- 
coproteins involving the application of Schiff’s re- 


1 Paper No. 2693, Scientific Journal Series, Minnesota Agri- 
cultural Experiment Station, St. Paul. 

2 The work described in this paper was done under terms 
of a contract between the Office of the Surgeon General, U. 8 
Army, and the University of Minnesota. Under the terms of 
this contract the Army neither restricts nor is responsible for 
the opinions or conclusions of the author, 
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agent after oxidation with periodic acid (1) is not 
always positive even though carbohydrate may demon- 
strably be present. This can readily be shown by ex- 
amination of the staining reactions of cuticle sections 
from insects. The procuticle fraction of these cuticles 
contains the polysaccharide chitin, usually to the extent 
ot 25-60% of the dry weight (2). Pure chitin gives an 
intense red color with this test (provided the sample 
has not been air-dried) ; soft procuticle, especially in 
early stages of cuticle development, gives a pink to 
light-red color; lightly sclerotized cuticle that has not 
yet developed any distinct coloration of its own stains 
only a very faint pink or, in some species, not detect- 
ably; more strongly sclerotized cuticles, ranging in 
natural coloration from light- to dark-amber, are not 
detectably altered in color by this technique. However, 
sclerotized cuticle that is negative to this reaction may 
be treated with hot 10% NaOH solution to purify the 
chitin; it then gives an intense reaction. With the 
fairly well-known chemical chitin (2), then, we have 
a polysaccharide which in its natural condition may 
be either patent or masked to the periodic acid—Schiff’s 
reaction. 

A similar situation is encountered with the insect 
epicuticle, the extremely thin outer subdivision of the 
cuticle, except that here the carbohydrate has not been 
identified. The cuticle of insects and other arthropods 
consists typically of (1) a relatively thick inner chitin- 
protein portion called the procuticle (which may be- 
come differentiated into a sclerotized exocuticle and an 
unsclerotized endocuticle), and (2) a very thin outer 
portion characterized by the absence of chitin or at 
least by being dispersed by hot alkaline solutions and 
hence negative to the van Wisselingh color test for 
chitin detection. Qualitative reactions have been used 
to indicate that the epicuticle contains protein, lipid 
(probably as lipoprotein), sterol, waxes, polyphenols, 
and perhaps enzymes involved in sclerotization (2, 3). 
There are no reports in the literature of a carbohy- 
drate being present in the epicuticle, but an unidenti- 
fied carbohydrate was extracted from whole cuticles 
by Trim (4). 

In the course of a study in progress on the cuticle 
of bees, it was noticed that the epicuticle sometimes 
did not stain red after the periodic acid—Schiff’s re- 
agent treatment. Accordingly, a short survey was made 
covering various representative insect groups and 
stages. The technique of Hotchkiss (1) was followed, 
using his acid solution B. (A few tests with acid solu- 
tion A, which aids in the retention of water-soluble 
compounds, gave the-same results.) Control slides were 
run concurrently with the omission of oxidation by 
periodie acid; they were consistently negative. Test 
sections included the adult integument of the firebrat 
(Thermobia domestica), a cockroach (Periplaneta 
americana), a beetle (Tribolium confusum), and the 
honeybee (Apis mellifica); and larval or nymphal 
integuments of a bug (Sinea diadema), the wax moth 
(Galleria mellonella), a mosquito (Aedes aegypti), 
and a blowfly (Sarcophaga bullata). 

The epicuticle was recognizable as a single red line 
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PIC 
PROC 
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Fics, 1-7. Photomicrographs of 4-1 sections of specimens 
fixed in Carnoy’s fluid antl stained only with the periodic 
acid—Schif"s reagent. All at same magnification. EPIC = epi- 
enticle, EPID = epidermis, PROC = procuticle. (1) Larva of 
Aedes aegypti, (2) larva of Sarcophaga bullata showing 
loosened second instar cuticle with the developing third 
instar cuticle beneath it, (3) intersegmental membrane of 
a teneral adult of Periplaneta americana, (4) prospective 
sclerite of a teneral adult of P. americana, (5) larva of 
Galleria mellonella, (6) developing intersegmental membrane 
of adult antenna from old pupa of Apis metiifica, (7) inter- 
segmental membrane of antenna from a teneral adult of A. 
mellifica. 


in the larva of Aedes (Fig. 1) and in the spiracular 
chamber and tracheae of a teneral adult of Tribolium. 
The entire cuticle was stained pink without the epi- 
cuticle being distinguishable from the procuticle in 
larvae of Galleria (Fig. 5) and in prospective sclerites 
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of a teneral adult of Periplaneta (Fig. 4). The epicu- 
ticle was recognizable as composed of two layers, only 
the outer of which stained red, in the intersegmental 
membranes of Thermobia, Periplaneta (Fig. 3), and 
adult Apis (Fig. 7), in prospective adult sclerites 
from old Apis pupae, and in both larval and puparial 
cuticles of Sarcophaga (Fig. 2). The outer epicuticle 
stained red, the inner epicuticle pink, in early develop- 
mental stages of the adult cuticle in the pupa of Apis 
(Fig. 6). The epicuticle was unstained, and the pro- 
cuticle nearly or completely negative also, on the 
dorsum of Thermobia, partly or fully sclerotized 
selerites of adult Periplaneta and Apis, and both 
sclerites and intersegmental membranes of Sinea and 
Tribolium. 

Accepting this demonstration of a carbohydrate 
(polysaccharide?) in the epicuticle of numerous in- 
sect species, the question of how to interpret the case 
of those species that give negative results arises. An 
answer for the honeybee is available. When the adult 
cuticle is being formed late in pupal life, the outer 
epicuticle stains red and the inner epicuticle stains 
pink over all of the antenna (Fig. 6); later in pupal 
life the outer epicuticle of the sclerites stains only 
pink, the inner epicuticle seemingly not at all; and 
still later, at the time of emergence of the adult from 
the pupa, the outer epicuticle of the intersegmental 
membrane stains red (Fig. 7), that over the sensory 
pore plates stains pink, and that over the general 
sclerites and setae does not stain at all. Less complete 
data outlined in the preceding paragraph suggest that 
the same explanation. will hold for Periplaneta and 
Tribolium. Also, it seems relevant to point out an 
observed correlation: when the epicuticle stains in- 
tensely, the procuticle stains moderately, whereas 
when the epicuticle is negative, the chitin-containing 
procuticle is also negative (Apis, Sinea, and Tri- 
bolium) or nearly so (Thermobia). Admitting that 
negative evidence is not proof, the suggestion is still 
obvious that the insect epicuticle consistently contains 
a carbohydrate component but that in some species or 
regions the carbohydrate becomes masked by scleroti- 
zation processes. 

To the biologist, demonstration of a carbohydrate in 
the epicuticle is of minor importance in comparison 
to the concomitant demonstration that epicuticle may 
vary in composition not only from species to species 
but also from area to area on one species. Thus, com- 
monly, two types of epicuticle can be shown on one 
species, and in the honeybee at least three types can be 
demonstrated on the antennae.’ Since the work of 
Wigglesworth and Beament has shown that the epi- 
cuticle is the major portion of the effective barrier 
between the insect and its environment (at least for 
the passage of water) (3), the demonstration of local 
gross variations is important and, unfortunately, eom- 
plicates precise analyses of penetration through the 
cuticle. 


* Visible differentiation can also be made with Mallory’s 
connective tissue stain, which at different developmental 
stages and on various areas gives red, blue, purplish, or no 
staining to the epicuticle of honeybee antennae. 
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The Fluoride Content of Placental Tissue 
as Related to the Fluoride Content 
of Drinking Water* 


Dwight E. Gardner, Frank A. Smith, 
Harold C. Hodge, D. E. Overton, 

and Reuben Feltman 

School of Medicine and Dentistry, 

University of Rochester, Rochester, New York, 
New York State Department of Health, 


and Division of Dental Research, 
Passaic General Hospital, Passaic, New Jersey 


Current programs to fluoridate water supplies as a 
dental caries control measure have stimulated interest 
in the extent to which the fluoride might be retained 
by the various tissues of the body. Considerable evi- 
dence is available to show that much of the fluoride 
is excreted in the urine, but there is little information 
on the possible accumulation or storage of the fluoride 
not excreted. 

A previous study of normal human blood fluoride 
concentrations of residents of Rochester and New- 
burgh, N. Y. (1), has disclosed blood fluoride as a 
function of the fluoride concentration in drinking 
water. Higher levels of blood fluoride were noted for 
residents of Newburgh, where the fluoridated water 
supply contains 1.0-1.2 ppm fluoride, than for resi- 
dents of Rochester, where the supply contains ap- 
proximately 0.06 ppm. 

In this investigation samples of placentae were ob- 
tained from the afterbirth of normal patients residing 
in Rochester and Newburgh, and the fluoride contents 
determined by the method of Smith and Gardner (2) 
as described for blood. Table 1 shows the distribution 
of the fluoride content of the placental samples as 
found for the two cities. 

Of the Rochester samples 58% contained less than 
50 ug/100 g of tissue, whereas only 17% of the New- 
burgh samples were in this range. Only one Rochester 
sample contained more than 200 ug /100 g, but 6 of the 
Newburgh samples contained more than this concen- 
tration. The Rochester samples had a mean concen- 
tration of 0.74 ppm fluoride and the Newburgh sam- 
ples 2.09 ppm, almost three times as much. In the 
study of blood fluoride concentrations (1) the 
Rochester samples had a mean value of 0.014 ppm 
fluoride and the Newburgh samples 0.040 ppm—also 
almost three times as much. Thus the increased level of 


1This article is based on work performed under contract 
with the United States Atomic Energy Commission at the 
University of Rochester Atomic Energy Project, Rochester, 
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TABLE 1 


DISTRIBUTION OF FLUORIDE CONTENT OF THE NORMAL 
HUMAN PLACENTAL SAMPLES FROM ROCHESTER 
AND NEwBuRGH, N. Y. 


ug Rochester Newburgh 
‘= No. Per- No. Per- 
g samples centage samples centage 

0- 49 7 58 2 17 

50- 99 2 17 3 25 

100-199 2 17 1 8 

200-299 1 8 4 33 

300-599 0 0 2 17 

2 100 
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= 
L 
bo 
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fluoride in the water resulted in a higher concentration 
of fluoride in the placental tissue, which may be re- 
lated to the blood fluoride concentration. Also, it 
should be noted that both the Rochester and New- 
burgh placental samples had higher concentrations of 
fluoride than the respective blood samples. Two ex- 
planations are suggested for this observation. First, 
if fluoride is an essential trace element the placenta 
may act as a concentrating organ for fluoride, to en- 
sure that the fetus will have adequate fluoride for the 
developing tissues. Second, since excessive fluoride is 
toxic, this organ may be acting as a barrier to prevent 
more than trace amounts of fluoride from reaching 
the fetus. How much of this accumulating fluoride 
passes from the placenta to the fetus is yet to be 
determined. At any rate, the placental concentrations 
are not of the order of magnitude to cause deleterious 
effects in the mother. 


References 


1, Sirs, F. A., GARDNER, D. E., and Hover, H. C. J. Dental 
Research, 29, 596 (1950). 
2. SmitTuH, F. A., and GARDNER, D. E. Ibid., 30, 182 (1951). 


Manuscript received September 24, 1951. 


The Significance of Intravas pH in 
Relation to Sperm Motility* 


David W. Bishop? and Harriet P. Mathews 


Department of Zoology, 
University of Massachusetts, Amberst 


Important contributions in the field of reproductive 
physiology have concerned the relation of mammalian 
sperm activity to the hydrogen ion concentrations of 
the dilution media (1-4). These investigations were 
studies in vitro, generally on seminal sperm, in which 
the criteria of activity included motility, glycolysis, 
and oxidative respiration. Emmens’ extensive work 
on rabbit spermatozoa indicated that the pH optimum 
for motility is in the pH range 7.2 to 7.9, whereas the 
results of Lardy and Phillips demonstrated a pH of 

1 Supported by a grant-in-aid from the Planned Parenthood 
Federation of America. 


2Present address: California Institute of Technology, 
Pasadena. 


February 22, 1952 


6.8 as optimum both for motility and respiration. In- 
sofar as they go these data are of considerable prac- 
tical importance, and probably the apparent discrep- 
ancy in results can be resolved on a basis of the chem- 
ical nature of the diluents and the relative dependa- 
bility of the methods used in rating sperm motility. 
However, in these investigations two fundamental bio- 
logical problems have been neglected, problems of 
more significance than the determination of the abso- 
lute pH values for optimum activity: (1) the mecha- 
nism by which pH changes affect sperm motility, and 
(2) the biological significance of pH in controlling 
the motility of sperm in vivo, particularly within the 
male reproductive ducts. This note concerns the second 
of these problems. 

The spectacular achievement of motility by mam- 
malian spermatozoa immediately following ejacula- 
tion represents a sudden change in metabolic pat- 
tern. When first obtained from the epididymis or 
from the vas deferens, sperm are immotile but rap- 
idly become active under the new environmental con- 
ditions. The initiation of activity of vas sperm in 
vitro has prompted several suggestions as to the na- 
ture of the intravas inhibition of motility. Oxygen 
deficiency, high acidity caused by acid metabolites, 
and lack of space have been suggested as being mainly 
responsible for the immotility of sperm while still 
within the duets, each of which conditions is modified 
at the time of ejaculation. 

The data presented here indicate that a low pH is 
not normally found in the vas; an acid condition 
brought about by lactic acid or carbon dioxide ac- 
cumulation does not prevail. On the other hand, we 
have evidence (to be presented elsewhere) that a very 
low intravas oxygen tension combined with a defi- 
ciency of carbohydrate substrate may indeed be the 
significant limiting factor for sperm motility and that 
this, rather than the hydrogen ion concentration, in- 
activates the vas sperm. This brings into line the mo- 
tility regulation of mammalian sperm with that of 
sea-urchin sperm, in which it is now clear that oxygen 
lack is the important inactivating physical factor (5). 
Although the present suggestion is not new in regard 
to the relative insignificance of hydrogen ion coneen- 
tration in inhibiting the motility of mammalian sperm 
in the vas deferens, no direct measurements of intra- 
vas pH have yet been recorded. 

Mature, breeding buck rabbits were investigated 
under Nembutal anesthesia; pH determinations were 
made with the Beckman (Model G) pH meter, using 
a standard microglass electrode of approximately 
5-ul capacity. The capillary containing the material to 
be measured was carried in a vessel of hydrochloric 
acid-quinhydrone solution connected to the instrument 
through an HCl-platinum wire junction. A calomel 
electrode completed the circuit. The electrodes were 
standardized against buffers at pH 7.00 and 4.00 be- 
fore, and usually after, each determination. All meas- 
urements were made at room temperatures. Following 
the abdominal incision and exposure of the vas de- 
ferens, this duct was clamped off and removed. The 
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capillary electrode was immediately introduced into 
the vas, sperm withdrawn into the capillary, and the 
pH measured. Determinations could be made within 2 
min following the initial incision. In one series of ex- 
periments the circulation to and from the vas was 
closed off, and measurements were made on the sperm 
mass at various times up to 1 hr following the vascular 
constriction. 

For comparative purposes the hydrogen ion con- 
centration of semen, collected by means of an arti- 
ficial vagina, was determined. Finally, the effect of 
pH on the motility of seminal sperm, resuspended in 
phosphate buffer, was observed in a series of buffers 
ranging from pH 5.6 to 7.4. ; 

The motility of sperm—and motility rather than 
metabolic activity was under investigation here—was 
rated following the method of Emmens in which four 
degrees of motility from excellent (#4) to poor (#1) 
were noted, no motility having a value of zero. We 
have preferred to omit the half-steps in Emmens’ 
index because of the necessarily subjective nature of 
the rating, although the method and its reliability are 
quite sound. 

The pH of vas deferens sperm, The hydrogen ion 
concentration of the sperm mass transferred directly 
from the vas to the capillary electrode, without con- 
tact with air, ranged from pH 6.21 to 7.35 (Table 1). 


TABLE 1 


INTRAVAS PH OF NEMBUTALIZED RAsBBITS DETERMINED 
WITH THE MICROGLASS ELECTRODE 


Experimental Time after 


pull incision 

animal 
(min ) 

1 7.10 15 
2 6.92 25 
3 6.40 5 
q 6.35 7 
5 6.81 5 
6 6.88 5 
7 6.91 7 
8 6.21 5 
9 6.83 5 
10 6.61 20 
11 6.85 9 
2 6.55 14 
13 7.10 3 
14 7.35 2 


A significant factor in the variation here proved to be 
the time lapse between the beginning of the opera- 
tion—or more particularly the interruption of the 
blood supply to the vas—and the moment the pH was 
determined. In animals measured very soon after the 
beginning of the operation (Nos. 13 and 14) the intra- 
vas pH was high, approximating the pH of blood, 
7.45. As the interval increased, the pH generally de- 
creased, except in those animals in which the vas 
sperm were not very active (No. 1). 

The possible accumulation of acid following an im- 
pairment of the blood supply was tested by clamping 
the vessels to the vas deferens and determining the 
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TABLE 2 


INTRAVAS PH FOLLOWING OCCLUSION OF BLOOD VESSELS 
TO THE VAS DEFERENS 


i ff 

Experimental pH 
animal (min ) 

1 6.34 5 

2 5.91 10 

3 5.84 15 

4 5.85 30 

5 5.19 40 

6 5.69 55 


pH after appropriate time intervals (Table 2). After 
the first determination of pH 6.34 following a 5-min 
interval, all the values were between pH 5.0 and 6.0 
(Fig. 1). 


7.5 
INTRA-VAS pH 
. 
7.0} 
3 
° * NORMAL VAS DEFERENS 
65 
* BLOOD SUPPLY BLOCKED 
pH 
6.0 
5.5 
10 20 30 40 50 60 
MINUTES 


Fic. 1, Intravas pH determinations in the rabbit. Time in- 
tervals indicate time from beginning of operation (@), or 
from moment blood vessels are constricted (©). 


Although it was not possible to observe the sperm 
in every experiment in which a pH measurement was 
recorded, in those instances in which observations 
were made the vas sperm remained immotile until 
contact with air. Following the pH determination, the 
sperm in the capillary electrode became motile on 
exposure to air even though the pH had decreased 
to values as low as 5.85. 

The pH of seminal sperm. It seemed desirable to 
verify, with this method, the effect of pH on the 
motility of seminal sperm. The average value for the 
rabbit sperm ejaculate was 7.3 to 7.4, with a range 
from 6.75 to 8.10. The variability is not unexpected, 
owing to the different and relatively independent 
sources of the seminal components, which vary widely 
in their own hydrogen ion concentrations (6). 

In order to test the effect of pH on the motility of 
seminal sperm, the cells were isolated from the plasma 
by double centrifugation and resuspension in phos- 
phate buffers over the pH range 5.61 to 7.39. Tribasie 
sodium phesphate (0.1 M) and monobasic potassium 
phosphate (0.1 M) were mixed to give the appropriate 
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buffer steps. These buffers obviously are not the ideal 
nutrient solutions, and there may well be some detri- 
mental ionic effect, but they proved adequate to deter- 
mine the immediate effect of pH per se on the sperm 
in glucose-free medium (Table 3). A subsequent series 


TABLE 3 


SPERM MOTILITY IN PHOSPHATE BUFFERS OF VARIOUS 
PH, WITHOUT GLUCOSE 
(Motility ratings indicated from very motile [+44+] 
to immotile [—]) 


Tyrode 
thr) pH7.39 681 5.91 5.61 solution 
(pH 7.35) 

0.0 +++ HH HH HH +H 
1.0 ++++ ++++ ++++ ++ +4+4+ 
2.5 ++ H+ ++ + +++ 
3.5 ++ +++ ++ - ++ 
4.5 ++ +++ + 7 ++ 
6.0 - - ++ 


of determinations was made in which glucose as sub- 
strate was added to the buffer mixtures (Table 4). 
The results not only show clearly that a pH of 6.0 
will support motility for several hours, but indicate 
that the optimal pH is in the region of 6.8, somewhat 
less than the average pH of the ejaculate but pre- 
cisely at the point previously demonstrated by Lardy 
and Phillips as the optimum pH for both motility and 
respiration of rabbit sperm. 


TABLE 4 


SPERM MOTILITY IN PHOSPHATE BUFFERS OF VARIOUS 
PH, WITH ADDED GLUCOSE 


(M/100 final cone; motility ratings as in Table 3) 


Time Tyrode 
(hr) pH7.39 ~=6.81 5.91 5.61 solution 
(pH 7.35) 

0.0 ++++ +++ ++++- +++ 
0.3 ++++ ++++ ++ +4+++ 
0.6 tH +++ + +++ 
1.6 ++ +++ +++ - et 
3.3 + ++ ++ - +++ 
5.0 - + + - ++ 

22.5 - + 


+ 


These results minimize high hydrogen ion concen- 
tration as of any great consequence in inhibiting the 
motility of spermatozoa within the male tract. The 
sperm are immotile in spite of a pH which approxi- 
mates that of neutrality. No lactic acid or carbon 
dioxide normally accumulates in any significant quan- 
tities because these metabolic end products are carried 
off by an adequate blood supply. However, even when 
these substances are allowed to increase, the potential 
motility of the spermatozoa is not lost; as air is 
admitted, high sperm motility is acquired. Likewise, 
decreasing the pH around seminal sperm does not 
immediately impair their motility unless a value of 
pH 6.0 or less is reached. Emmens demonstrated that 
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rabbit sperm may be exposed to a pH of 5.8 before 
motility is lost; exposure to pH 4.5, although tem- 
porarily immobilizing the sperm, may be tolerated if 
the sperm are returned within an hour to pH 8.0. 

The question of the source of the acid metabolites 
accumulated in the vas deferens, the circulation of 
which is restricted, is provocative in the light of the 
claim that there is little more than a trace of glyco- 
lyzable carbohydrate present within the tract (7, 8). 
However, as the intracellular glycolyzable and oxida- 
tive reserves of the spermatozoa cannot be utilized 
over too long a period of time, it is likely that some 
substrate, probably glucose, is made available by the 
blood supply previous to ejaculation to nourish the 
sperm while in the tract. 


References 


1. EMMENS, C. W. J. Physiol., 106, 471 (1947). 

2. Larpy, H. A., and PHILLIPS, P. H. Am. J. Physiol., 138, 
741 (1943). 

3. WINCHESTER, C. F., and McKeNzie, F. F. Proe. Soc. Eaptt. 
Biol. Med., 48, 654 (1941). 

4. WINbDsTosSsER, K. Klin. Wo-chachr., 14, 193 (1935). 

5. ROTHSCHILD, Lorp. J. Exptl. Biol., 25, 344 (1948). 

6. Hvuceins, C., Scott, W. W., and Heinen, J. H. Am. J. 
Physiol., 136, 467 (1942). 

7. Hueeins, C. B., and JOHNSON, A. A. Ibid., 103, 574 (1933). 

8. MANN, T. Advances in Enzymol., 9, 329 (1949). 


Manuscript received September 4, 1951. 


Inhibition of Sperm Motility by 
Tetrazolium Salts? 


David W. Bishop? and Harriet P. Mathews 
University of Massachusetts, Amberst 


The use of tetrazolium salts in cytochemistry, and 
specifically as indications of dehydrogenase activity, 
has been extensively described in a number of papers 
(1-19). When added to appropriate biological sys- 
tems, these salts generally function as hydrogen ac- 
ceptors and are irreversibly reduced to their colored 
derivatives: 2,3,5-triphenyltetrazolium chloride be- 
comes red formazan, neotetrazolium chloride gives 
rise to a purple diformazan, and ditetrazolium chlo- 
ride forms an intense blue diformazan. Besides de- 
hydrogenation, tetrazolium reduction has also been 
associated with cysteine desulfurase activity (20) and 
reactions involving phosphateions (21). Much of the 
tetrazolium literature has been surveyed recently by 
Smith (22). 

A physiological characteristic of tetrazolium which 
bears reporting is its ability to inhibit motility of 
mammalian spermatozoa. In the presenee of glyco- 
lyzable sugar (M/100), sperm which have been thor- 
oughly washed and resuspended in Tyrode’s solution 
are unaffected by the addition of 2,3,5-triphenyltetra- 
zolium chloride in concentrations up to M/50, but in 
the absence of sugar a concentration of tetrazolium 
of M/10,000 rapidly inhibits motility of the sperm 
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TETRAZOLIUM @ GLUCOSE 
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3 5 2 
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2+ 
>» 
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= OT 
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Fic. 1. Inhibition of rabbit sperm motility by 2,3,5-tri- 
phenyltetrazolium chloride in absence of glucose (lower 
curve), Addition of glucose to tetrazolium-treated sperm 
permits motility. 


(Fig. 1). If motility is thus impaired, it may be re- 
acquired by the addition of glucose within an hour 
following tetrazolium treatment. To this extent the 
reaction is reversible. 

The direct counteraction by glucose of the tetra- 
zolium suggested that the salt might be undergoing a 
reduction by the sugar, thereby rendering it unable 
to take part in the hydrogen transfer mechanisms of 
the cells. Tests with various sugars, however, and 
with photoreduced (red) tetrazolium indicate that this 
is not the case. Glucose and mannose are equally effee- 
tive in preventing the inhibitory action of the tetra- 
zolium; galactose and maltose are less effective; fruc- 
tose, sucrose, and lactose are least effective; and ribose 
has no effect whatever. The molar ratios of glucose 
and triphenyltetrazolium chloride may be varied over 
a tenfold range without changing the reaction. A small 
quantity of tetrazolium inhibits motility; likewise a 
small amount of glucose, even in the presence of a 
large excess of tetrazolium, can maintain motility. No 
protective action against the tetrazolium was dis- 
played by solutions (M/100-M/1000) of succinate, 
malate, fumarate, or malonate. The study has thus far 
been conducted primarily with 2,3,5-triphenyltetra- 
zolium chloride and its effects on rabbit sperm, but 
both neo- and ditetrazolium chlorides produce the 
same types of response, and in fact give equivalent 
inhibition at lower concentrations. The reactions on 
rabbit sperm have been paralleled on human and 
bovine sperm. 

Rabbit spermatozoa can generally maintain motility 
for periods up to 2 days at room temperature if pro- 
vided with either glycolyzable energy sources (e.g., 
glucose, fructose, or mannose), or with an adequate 
oxygen supply. Under anaerobic conditions (tank 
nitrogen) sugar is essential (if sugar is absent oxygen 
is required) to support motility for more than a few 
minutes. These systems are sensitive to the glycolytic 
inhibitors, iodoacetate and fluoride, and to the oxida- 
tive poisons, cyanide and azide. If tetrazolium is used 
in combination with these compounds, motility is im- 
paired in suspensions in which glucose is present but 
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in which its utilization is prevented by iodoacetate or 
fluoride. On the other hand, so long as glucose is avail- 
able, cyanide and azide sensitivity remains the same in 
the presence and absence of tetrazolium. 

Attempts to elucidate the mechanism of action of 
tetrazolium salts on mammalian sperm have estab- 
lished these facts: (1) motility is impaired immedi- 
ately following the addition of the salt to the sperm 
suspension; (2) the reaction need not proceed to the 
red formazan stage; (3) the inhibition of motility can 
occur if colored photoreduced tetrazolium is used; (4) 
the reaction can be reversed by the addition of suit- 
able carbohydrate; (5) the reducing value of the 
sugar does not seem to be critical, although its enzy- 
matie utilization by the cells may be; and (6) the 
inhibition is not counteracted by succinate, malate, 
fumarate, or malonate. It is justifiable to conclude 
at present, therefore, that the tetrazolium effect on 
sperm motility is not merely a reduction accompany- 
ing dehydrogenase activity, but is a physiological in- 
hibition of a different order. The physical and physio- 
logical aspects of this impairment are being further 
investigated. 
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On a Thiazolone Compound from 
Thiamine Disulfide 


Taizo Matsukawa and Takeo Iwatsu 


Research Laboratory, Takeda Pharmaceutical 
Industries, Ltd., Osaka, Japan 


In 1940 Zima et al. (1) obtained thiochrome (I) 


and a product melting at 233°-4° by heating thiamine 
disulfide (II) in ethylene glycol. From the analytical 
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taining a little ammonia. An exothermic reaction oe- 
eurred, to yield §-(a-aceto-y-acetoxy-propyl) N-(2- 
methyl-4-amino-pyrimidyl-(5) ) -methyl -thiocarbamate 
(VII), colorless needles from aleohol, mp, ca 250° 
(dec), (softening at ca 170°).* 


j Anal ealed for C,,H»O,N,S: C, 49.40; rt 5.92; N, 16.46. 
CH, Found: C, 49.42; H, 6.25; N, 02. 
I Compound VII was also obtained by ne interaction 
- be of VI and ammonium N-(2-methyl-4-amino-pyrimidyl- 
| N=C—NH, CHO (5) )-methyl-thiocarbamate, the latter being prepared 
s— from carbon oxysulfide, V, and ammonia. When VII 
‘ i | oa JZ was heated at 170° C or treated with an aqueous solu- 
N—CH c=0 tion of caustic alkali, it was converted into 2-oxo-7- 
-pyrimidine 
= . ‘ . (VIII) (3). The same kind of reaction was also ob- 
served with a-aceto-y-acetoxy-propyl N-(2-methyl-4- 
it amino-pyrimidyl-(5) )-methyl-dithiocarbamate (2), an 
N=C—NH, cs—s intermediate of IV. 
CH, 2 _ aa On the other hand, treatment of VII with HCl 
| | \ caused thiazolone ring closure and hydrolysis of the 
_—CH c=C acetyl group to give the desired thiazolone (IIT) as 
VA | . follows: A solution of VII in ca 5% HCl was heated 
CH, CH,—CHOH on a water bath for 10 min, and the resulting solution 
IV was made alkaline, whereupon III separated as fine 
CH, 
N=C—NH, bo N=C—NH, co—s 
| | | 
CH,—C C—CH,—NH, + CH—Cl + COS —— CH,—C C—CH,—NH 
| coO—CH 
N—CH CH, N—CH P 
CH, CH,—CH,OCOCH, 
CH,OCOCH, 
VI Vil | 
| 
N=C—NH Cco—S CH, N NH 
CH,—C C—CH,—N co 
ii 
| 
CH, CH,—CH.OH CH CH, 
Ill Vill 


data they assumed the new product to be N-(2’- 
methyl-4’-amino-pyrimidyl-(5’) ) -methyl-4-methy]-5-6- 
hydroxyethyl-thiazolone (III). However, it has so far 
been believed that III might be formed as the first 
product when thiamine is oxidized with alkaline po- 
tassium ferricyanide, but spontaneous elimination of 
water to give I might make its isolation difficult. 
Therefore, the present investigation was undertaken to 
ascertain whether such a compound (III) really 
exists and, if so, to identify it by synthesis. Having 
previously synthesized the corresponding thiathia- 
zolone compound (IV) (2), we employed the same 
method for the preparation of Type ITI. 

Carbon oxysulfide was passed into a solution of 2- 
methyl-4-amino-5 5-aminomethyl-pyrimidine (V) and 
y-aceto-y-chloro-propyl acetate (VI) in aleohol con- 
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erystals, which erystallized from dilute aleohol in 
colorless needles melting at 233°-234°. 
Anal ealed for C,,.H,O,N,8S: C, 51.41; H, 
Found: C, 51.31; H, 5.87; N, 20. Tt 
The thiazolone (III) thus obtained and the one 
prepared from IT in the manner of Zima et al. showed 
no depression of melting point when fused with each 
other, and proved to be identical in erystal form, 
solubilities, ete. Both were acetylated with acetic 
anhydride and pyridine to give the same acetyl de- 
rivative melting at 174°. 
Anal ealed for C,,H,,O,N,8: C, 52.17; H, 5.63; N, 17.38. 
Found: C, 52.31; H, 5.65; N, 17.30. 
It was found difficult to convert IIT into I by heat- 


1 The melting point depends on rate of heating. 


; N, 19.99. 
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ing III in a high-boiling solvent, heating as such above 
its melting point, or by other treatments, so that the 
hitherto believed mechanism of thiochrome formation 
from thiamine was proved not to be correct. 

Recently Sykes and Todd (4) attempted the synthe- 
sis of the same compound (III). Although they got 
the same intermediate (VII) from VI and potassium 
N-(2-methyl-4-amino-pyrimidyl-(5) )-methyl-thiocar- 
bamate, they failed to convert it into IIT. 
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A New Occurrence and Description 
of the Fossil Arthrophycus 


Herman F. Becker and William Donn 


Department of Geology, Brooklyn College, 
Brooklyn, New York 


A new oceurrence of the hitherto doubtful or un- 
classified fossil Arthrophycus is reported here. It was 
found last summer making up most of the west wall 
of an abandoned quarry in the Tuscarora on the north 
side of McKee Gap near Roaring Spring, Blair Co., 
Pa. The fossil oceurs in tremendous profusion in a 
slabby, mottled, red-to-grey sandstone having a nearly 
vertical dip, near the Clinton contact. Fig. 1 shows a 


slab (with an 18-in. scale) removed from the wall. 
Fig. 2 is a closer view of another slab. The fossili- 
ferous sandstone slabs, which are up to 2 ft thick, are 
separated by fissile, dark-grey shale, which is barren 
of Arthrophycus. The same fossil was found only 
sparingly in the lower Tuscarora near the Juniata 
contact at the crest of Tussey Mountain a)most di- 
rectly east of McKee Gap. Both localities are similar 
to other occurrences described for the Medina group. 

The earliest description of this species is found in 
Amos Eaton’s report of 1820 (1) where it is aceur- 
ately described but not named, and is assumed to be- 
long to the Vermes. In 1831 Richard Harlan (2) 
described the same fossil under the name of Fucoides 
alleghaniensis, or F. brongniartii, implying its algal 
origin. R. C. Taylor (3) in 1834 reprinted Harlan’s 
report emphasizing the fossil’s plant character, and 
again in 1835 reported in detail on the beds in which 
fucoids occur (4). T. A. Conrad (5) in 1839 deseribed 
the specimen as F’. harlani. The generic name Arthro- 
phycus alleghaniensis was given by Hall in 1852, and 
H. R. Goeppert (6) somewhat later in 1852 named it 
Harlania halli. Finally, in 1893, Joseph F. James (7) 
decided that, according to accepted nomenclatorial 
procedure, the specimen’s name Arthrophycus alle- 
ghaniensis (Harlan) Hall, as given by Hall, should be 
retained. 

Admittedly, owing to the complete lack of intérnal 
structure, the classification of the specimen is prob- 
lematical, yet its status as a plant seems to have been 
strongly indicated over one hundred years ago and 
time and again during the past century. Nevertheless 


Vol. 115 


0 
t 


4 A & © 


, 
u 
b 
fi 
= d 
d 
n 
T 
1. 


Arthrophycus in modern literature and textbooks is 
usually referred to as a fossil worm or as a worm 
burrow. Such references fail to consider the evidence 
for paleobotany, although the generic name Arthro- 
phycus, meaning “jointed seaweed,” has not been 
disputed. 

The fossil usually consists of a stem 14-34” in 
diameter, dividing dichotomously, or frequently being 
multibranched (Figs. 1, 2). Its surface shows closely 
spaced rings that form distinct transverse ridges. 
Individuals are of variable length, some having been 
traced for 3 ft without interruption. The annular 
ridged pattern is incompatible with the idea of a 
worm burrow, and the great extent of its branches 
is incompatible with the idea of direct remains. It is 
quite possible that the annular ridges are relies of 
structures that served to strengthen the primitive 
plant in the shifting shore currents. The early Silurian 
was at best the dawn of our flora, and the structure 
of the fossil suggests a primitive hollow, cylindrical 
tube, possibly filled with eytoplasm. 

Longitudinal and transverse sections, also surface 
polishing, have not revealed any surface structure or 
even epidermal structure of a single layer. In fact, 
the fossils are completely integrated with the matrix 
except for their surface form, so that they are prob- 
ably casts. Their surface texture is usually finer 
grained than the rock matrix. These cylindrical “algae” 
may have been completely filled and replaced by sand 
and mud. 

In correlating Arthrophycus with modern fucoids 
several similarities should be considered. Arthrophycus 
oceurred in great masses, apparently in shallow water. 
Its attitude and structure would indicate that layers 
of plants were covered by subsequent layers, which 
would account for their entangled masses. Present 
fucoids similarly oceur in matted profusion in the 
littoral zone, and shallow-water flora is often covered 
with sand or silt. Most of the evidence suggests floral 
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origin of this fossil, and the botanical rather than the 
faunal character of Arthrophycus should be empha- 
sized. 

References 


. Eaton, A. Index to the Geology of the Northern States. 
Troy, N. Y.: W. 8. Parker, 211 (1820). 

HARLAN, R. J. Acad, Nat. Sci. Phila., 6, 289 (1831). 
TAYLOR, R. C. Loudon’s Mag. Nat. Hist., 7, 27 (1834). 
———. Trans. Geol. Sov. Penn., 1, 5 (1835). 

ConraD, T. A. Second and Third Annual Reports of the 
Paleontological Department of the Geological Surrey, N. 
Y., 60 (1839). 

HALL, J. Paleontology of New York, Vol. 2. Organic Re- 
mains of Lower Middle Division of New York System, Al- 
bany : Geol. Survey of New York, 5 (1852). 

7. James, J. F. J. Cincinnati Soc. Nat. Hiast., 16, (2, 3), 82 
(1893). 


Manuscript received October 1, 1951. 


Antibiotic Feed and Vitamin B,. 
Supplements for Lactating Dairy Cows 


M. O. Haq, L. L. Rusoff, and A. J. Gelpi, Jr. 


Dairy Department, Louisiana Agricultural 
Experiment Station, Baton Rouge 


Evidence is aceumulating that aureomycin is of 
value to young calves, resulting in increased growth 
and reduced incidence of scours (1-5), although ear- 
lier work by Bell et al. (6) using steers, and by Colby 
et al. (7) with lambs, indicated adverse effects on 
feeding aureomycin to ruminants. The animals lost 
weight and showed anorexia and diarrhea. 

No report has been found in the literature on the 
effect of supplementing the ration of lactating dairy 
cows with antibioties or vitamin B,,. The present work 
concerns the feeding of a 1% level of an aureomycin,* 
tyrothricin,? or vitamin B,, supplement* to lactating 
cows over a period of 60 days without any detrimental 
effect to the animals or the milk, or any increase in the 
vitamin B,, content of the milk. 

Four groups of 5 Holstein cows each were used. 
They received the regular LSU herd ration. Group I 
served as a control, Group II received 130 mg aureo- 
mycin daily, Group III received 130 mg tyrothricin 
daily, and Group IV received 0.83 mg vitamin B,, 
daily. All animals had good appetites and showed no 
evidence of diarrhea whether they were consuming the 
antibiotics or vitamin 

Standard bacterial plate counts were made bi- 
weekly on the milk of each group, immediately after 
milking and after a 12-hr incubation period at 35° C. 
The results showed that the feeding of antibiotics had 
no affect on the bacterial flora of the milk. All milk 
samples developed lactic acid on incubation and pro- 
duced a normal acid curd. This indieates that the 
antibioties were probably not coming into the milk, 
or if present at all were of such a low concentration 
as not to interfere with curd formation. This is of 
interest, since several investigators (8,9) have re- 


1 Courtesy Lederle Laboratories Division, American Cyana- 
mid Co., Pearl River, N. Y. 

2 Courtesy S. B. Penick & Co., New York. 

® Courtesy Merck & Co., Inc., Rahway. N. J. 
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ported that antibiotic treatment of mastitis by intra- 
mammary infusion resulted in milk containing suffi- 
cient antibiotic to result in the production of inferior 
cheese as well as other dairy products. 

The addition of a 4% level of a vitamin B,, sup- 
plement (3.3 mg vitamin B,, daily) to the ration of 
lactating cows also did not result in any inerease in 
the vitamin B,, level of the milk when assayed micro- 
biologically (10). 

Further details of this work will be published else- 
where. 

References 


1. Rusorr, L. L. J. Animal Sci., 9, 666 (1950). 

2. BARTLEY, E. E., FounrTarne, F. C., and ATKESON, F. W. 
Ibid., 646. 

3. Loos, J. K., and WALLACE, H. D. Proc. Soc, Exptl. Biol. 
Med., 75, 531 (1950). 

4. Rusorr, L. L., and Davis, A. V. J. Dairy Sci., 34, 500 
(1951). 

5. Rusorr, L. L., Davis, A. V., and ALForp, J. A. J. Nutri- 
tion, 45, 289 (1951). 

6. BELL, M. C., WHITEHAIR, C. K., and GALLUP, W. D. Jd. 
Animal Sci., 9, 647 (1950). 

7. COLBy, R. W., Rav, F. A., and MILLER, J. C. Ibid., 652. 
8. BELL, W. B., et al. J. Dairy Sci., 34, 675 (1951). 

9. KRIENKB, W. A. Am. Milk Rev., 12, 54 (1950). 

10. Skeoes, H. R., et al. J. Biol. Chem., 184, 211 (1950). 


Manuscript received October 2, 1951. 


Desmethylcolchicine, a Constituent 
of USP Colchicine’ 


Robert M. Horowitz and Glenn E. Ullyot 


Smith, Kline & French Laboratories, 
Philadelphia, Pennsylvania 


In purifying a batch of USP colchicine for bio- 
logical studies we have found that the material con- 
tains an appreciable amount (ca 4%) of a second 
alkaloid, as well as minor amounts of other constitu- 
ents. In view of this we believe that biological investi- 
gators using USP colchicine would be well advised to 
repurify the material. 

Colchicine is generally purified by adsorbing the im- 
pure alkaloid on alumina and eluting the pure colchi- 
cine with chloroform (1). The column of alumina thus 
eluted often retains an intense yellow color. If meth- 
anol chloroform (1:99) is then used as the eluting 
agent u compound may be recovered (up to 4% based 
on the weight of impure colchicine) having the prop- 
erties of desmethyleolchicine (one of the methoxyl 
groups in ring A demethylated). The evidence for this 
consists in the facts that the compound C,,H,,0,N, 
(a) contains three methoxyl groups, (b) yields colchi- 
cine on treatment with diazomethane, and (c) gives 
a color with ferrie chloride only after it has been 
heated in dilute HCl (presence of an enol ether). 


1 This investigation was supported (in part) by a research 
grant from the National Cancer Institute of the National In- 
stitutes of Health, USPHS. 


TABLE 1 


Desmethyl- 


colchicine Substance C (2) 


Melting point 176°-190°; 176°-182° 
275.5°-277° 


(CHCI,) ~130.7°+ (C= 2.0118) 


(log e) 
In aleohol 243.5 p (4.47) 245 p (4.54) 
353 (4.21) 352.5 pw (4.27) 
In 0.05 NV 
alkali 249 250 
376.5 379 
Acetyl deriva- 
tive mp 225°-226.5° 231°-233° (2) 


225° (3) 


[a]v” 
(CHCl) -90.7° (C=0.7) -115° (C=0.671) 


* Dried at 155°. 
+ Dried at 50°. 


Desmethyleolchicine is obtained as yellow prisms from 
ethyl acetate-ether containing a trace of chloroform. 
It turns to a glass at ca 176°-190°, reerystallizes at 
ca 200°-210°, and melts finally at 275.5°-277°. No 
chemical changes are involved in these transitions. 
The compound retains solvents and had to be dried to 
constant weight at 155° in vacuo before the follow- 
ing analytical data were obtained: 

Anal ecaled for C,,H,,0,N: C, 65.44; H, 6.01; 3CH,0, 

24.15. 

Found: C, 65.42; H, 5.81; CH,O, 24.14. 

Santavy and Reichstein (2) recently reported the 
isolation of a number of new constituents from the 
seeds of Colchicum autumnale, including a desmethyl- 
colchicine designated by them as “Substance C.” Sub- 
stance C gave the same reactions as the desmethyl- 
colchicine described here. A comparison of the phys- 
ical properties of the compounds and of certain 
derivatives is shown in Table 1. 

Although the data for desmethyleolchicine and Sub- 
stance C agree only fairly well in some particulars, the 
agreement of the absorption spectra in neutral and 
alkaline solution is good. We believe there is sufficient 
over-all correspondence to assume the compounds 
identical. It should be noted that a double melting 
point may have been overlooked in the case of Sub- 
stance C. 

The biological effects of desmethyleolchicine are now 
being studied. 
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Prehistoric Sutton Hoo 


the discovery of the archaeological treasure 
of Sutton Hoo (7) in Suffolk, England, little attention 
has been paid to any of the earlier horizons that 
occupy the immediate area. Basil Brown, of the 
Ipswich Mansion Museum (2), states that, during the 
1938 excavations at the site in question, Neolithic and 
some Bronze Age flints were found, along “with sherds 
of Beaker pottery which were discovered in the mound 
content when the trenches were dug through three bar- 
rows.” In the (80-foot wooden) ship mound itself, 
“when the trench was widened (1939), and below the 
old ground level, six Bronze Age pits or ‘hut sites’ 
showed up with hearths and Beaker sherds.” However, 
to date, nothing has been published on these or other 
earlier remains—largely because the ship burial over- 
shadowed everything else. 

Only recently Bruce Mitford, Keeper of British 
Antiquities, of the British Museum, found a few stone 
specimens during one of his visits to the site. The 
author visited this archaeological locality in June 
1950, in the company of Peter A. Green, of Ipswich, 
and collected a few Neolithic stone implements (Fig. 
1) on the same spur of land as that oceupied by the 


x > 

Fic. 1, Artifacts from Sutton Hoo, Eng. A, B, and ZH rep- 
resent single and double longitudinal keeled end scrapers ; 
C, F, and G, side scrapers; D (and possibly K), knife blades ; 
H, flint core; J and J, choppers ; and L, fist ax. 
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Communications 


ship barrow. The presence of a very heavy patina 
may be noted on a majority of these flint artifacts. 

The sand impression of the ship’s hull became a 
casualty of the recent war when a British soldier 
drove his tank down the center of the excavations 
during maneuvers! 

Georce E. Fay 

Joplin, Missouri 
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Oldest Natural History Museums and 
Institutional Herbaria in America’ 


THERE seems to be little question that the first 
organized society to acquire and exhibit natural his- 
tory specimens in America was the American Philo- 
sophical Society of Philadelphia, which must have be- 
gun prior to April 20, 1770 (72). In his article on this 
subject G. G. Simpson states that, about three years 
later, January 12, 1773, the Library Society of Charles- 
Towne, S. C., “voted to establish a museum.” Next in 
chronological sequence came the Philadelphia Museum, 
founded by Charles Wilson Peale in 1785. Dr. Simp- 
son admits the difficulty in deciding how to arrange 
chronologically the other early museums at Harvard, 
Yale, Princeton, the Peabody Academy at Salem, 
Mass., the Academy of Natural Sciences in Philadel- 
phia, ete. A recent issue of American Heritage in- 
cludes an illustration of Rembrandt Peale’s Baltimore 
Museum begun in 1813 “against the advice of his 
father. It is now one of the nation’s outstanding mu- 
nicipal museums,” according to D. 8. Smith (2). 

It is the purpose of this brief account to furnish 
the records of two more natural history museums in 
the Philadelphia area, as well as a bibliographic note 
on the Boston Society of Natural History, founded in 
1830 (3) and ineluded in the ensuing list of early 
institutional herbaria. All the museums listed were 
founded early in the nineteenth century. Of those 
omitted by Dr. Simpson, the first was organized at 
West Chester, Pa., March 18, 1826. Unlike the Literary 
and Philosophical Society of South Carolina, which 
was organized in 1814, the Chester County Cabinet of 
Natural Science was able to acquire a three-story brick 
building, which was operated as a sort of lyeeum and 
museum. The building still stands on South Church 
Street in the borough of West Chester, but was sold 
to pay off a mortgage. For nearly a century it has 
been used for various educational and small business 
enterprises. 

The entire mineral cabinet of the Chester County 


1 Acknowledgment is gratefully made to Bart Anderson, 
librarian of the Chester County Historical Society, and to 
Heleu A. Russell, librarian of the Frances Harvey Green Li- 
brary, Pennsylvania State Teachers College, both at West 
Chester, for assistance and loan of historic papers. 
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TABLE 1 


OLDEST INSTITUTIONAL HERBARIA IN THE 
UNITED STATES 


1812—The Academy of Natural Sciences, Philadelphia, 
Pa. 
1826—The Darlington Herbarium, 8.T.C., West Chester, 


Pa. 
1829—Amherst College, Amherst, Mass. 
1830—Boston Society of Natural History, Boston, Mass. 
1836—The New York State Museum, Albany, N. Y. 
1838—The University of Michigan, Ann Arbor, Mich. 
1850—The Charleston Museum, Charleston, 8. C. 
1852—The Milwaukee Public Museum, Milwaukee, Wis. 
1853—The California Academy of Sciences, San Fran- 
cisco, Calif. 
1856—The University of Missouri, Columbia, Mo. 
1857—The Missouri Botanical Garden, St. Louis, Mo. 


organization, including books, maps, pictures, and the 
herbarium of William Darlington, as well as the in- 
evitable collection of stuffed birds, an alligator, birds’ 
eggs, shells, “philosophical apparatus,” and miscel- 
laneous curios, was purchased by the West Chester 
Academy a hundred years ago (1850). In 1869, the 
State Normal School acquired all the property of 
the West Chester Academy (/). At present, most of 
the natural history specimens form the nucleus of the 
Science Museum at the State Teachers College. Since 
1827, any local resident or interested visitor may have 
had access to the collections, although there were at 
least two periods when moving or renovations were in 
progress that made it difficult for people to make use 
of this opportunity. 

Another early museum was that of the Delaware 
County Institute of Science, incorporated February 8, 
1836. A two-story building was erected near Rose 
Tree, Pa., in 1837. At an organization meeting in 
Upper Providence on September 21, 1833, the parent 
institution was named the “Cabinet of Natural Science 
of Delaware County.” Its incorporation as an Insti- 
tute of Science no doubt beeame necessary when plans 
were made to erect the building. “Lectures were given 
in the hall and a museum was established, which re- 
ceived many specimens in every department of nat- 
ural science” (5). It continues to meet in its present 
building, which was erected in Media, the county seat, 
in 1867. Its collection of local minerals and its scien- 
tific library are quite worthy of note. 

In their recent listing of the institutional herbaria 
of the United States (3), Jones and Meadows have 
done a distinct service to their fellow-taxonomists. 
In the chronological list of herbaria the first section, 
including those founded before 1860, should contain 
two more institutional herbaria. 

The Darlington Herbarium at West Chester, Pa., 
was established by William Darlington, M.D., who 
began in 1817 to collect a herbarium of the plants 
of Chester County (6). As noted above, he was a 
prominent figure also in the founding of the Chester 
County Cabinet of Natural Science (7), the first an- 
nual report of which was published in 1828 (8). Since 
the oldest specimens now found in the Darlington 
Herbarium bear the date 1826, there is sufficient evi- 
dence to show that it antedates that of the Boston 
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Society of Natural History, which was founded in 
1830 (3). Jones and Meadows may have omitted this 
herbarium because the Chester County Cabinet was 
later dissolved and its collections eventually became 
the property of the Pennsylvania State Teachers Col- 
lege at West Chester (4, 9). 

“The question as to when an herbarium ceases to be 
a private one and when it becomes ‘public’ or ‘institu- 
tional’ is not always easily decided. For example, Asa 
Gray gave his herbarium to Harvard University in 
1864, when it became an institutional herbarium. But 
the herbarium of Asa Gray is much older. It may be 
that the herbarium of the New York State Museum 
and the Darlington Herbarium are older ‘institution- 
ally’ than we have listed them. We relied solely upon 
information submitted in the questionnaires” (10). 
The Herbarium of the New York State Museum at 
Albany should also appear in the earliest chrono- 
logical group, as it was founded in 1836. 

A revised chronological list of the oldest institu- 
tional herbaria in the United States is given in Table 1. 

Rosert BENSON GORDON 

Department of Science 
Pennsylvania State Teachers College 
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A Modified Glass Filter Apparatus 
for Small Volumes 


Tue development of a practical UF (ultrafine) 
filter assembly was accomplished by Morton (J. Bact., 
47, (4), 379 [1944]). It combined the standard UF 
porosity sintered glass filter of Pyrex' with a mantle 
and joined them with a standard taper glass joint T-s 
29/26 to a 250-ml Erlenmeyer-type flask. This was the 
first all-glass filter apparatus for bacteriological work. 
It has the advantages that it ean be chemically cleaned 
and that it affords excellent protection from outside 
contamination by virtue of the glass mantle and 
standard taper joint closure. The glass joint closure 
also allows repeated use and sterilization without con- 
tamination from the rubber stopper. Frequent changes 
of the stopper necessitated by heat distortion and 
fusion to the glass are eliminated. The glass filters 
have offered a definite advantage over the Seitz or 
Berkefeld types of filters, which take up and hold 


1 Pyrex brand chemical glass #774, Corning Glass Works, 
Corning, N. Y. 
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Fic. 1. Sketches of filter assemblies utilizing three sizes of 
UF filters and three sizes of receiving tubes. 


comparatively large volumes by wetting or adsorption 
—volumes which are held and not passed through to 
the receiver flask. 

The all-glass filter assembly has been widely ac- 
cepted in bacteriological and other scientific labora- 
tories. There have been some difficulties with the 
apparatus, which is slightly top-heavy, as well as 
fragile, especially at the side arm and at the neck be- 
tween filter and mantle. More serious, however, is its 
unadaptibility for use with small quantities of fluids. 
Up to this time, only one size filter and flask combina- 
tion has been available for all types of work. This 
model (Corning #3990) has a 40-mm filter disk, a 
60-ml reservoir above it, and a 250-ml receiving flask. 
No other filters, flasks, bottles, or tubes have been 
available with the T-s 29/26 glass joint. The filter 
apparatus is unnecessarily cumbersome, and the re- 
ceiving flask too large for many filtering procedures, 
such as sterilization of small volumes of sera, drug 
preparations, and antibiotics for in vivo testing or in 
vitro assay. The same problem exists in filter-steriliza- 
tion of growth factors, amino acids, rare sugars, and 
other chemical solutions for microbiological nutrition 
work, when perhaps only 5—10-ml volumes are to be 
sterilized. 

UF filters of 10-, 20-, and 30-mm size, holding 
corresponding volumes of 2, 15, and 30 ml, as well as 
the largest model (40 mm with a 60-ml volume), are 
available, but without the mantle and joint. We have 
found it practical to seal off t-s tubes to desired 
lengths to receive 5-, 10-, and 25-ml quantities, using 
the already available filter mantle. It has also been 
found practical to seal smaller filters on the available 
mantles from broken filters or on new mantles for use 
with small quantities of fluids (2-10 ml,? Fig. 1). 
With the round-bottom collecting tube as a base, the 
apparatus will not stand alone. In practice, we use a 
clamp and ring stand to hold it or place the whole 
apparatus in a small wire basket, with the side arm 


2 Prepared by Scientific Glass Blowing Co., Houston, Texas. 
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protruding through the wire mesh to fasten to the 
vacuum tubing. 

An all-glass, chemically clean, sterilizing filter for 
small volumes of fluid has advantages of eeonomy in 
original cost, smallness in size, ease of handling, and 
recovery of greater amounts of the original fluid fol- 
lowing filtration. 

Frank B. ENGLEy, Jr. 
University of Texas, Medical Branch 
Galveston 


Rare Yucca 


SEVERAL years ago R. B. Corey and I announced the 
discovery of a bifureated hydrogen bond in the erystal 
structure of the amino acid glycine (J. Am. Chem. 
Soc., 61, 1087 [1939]). Now I wish to announce that 
a bifurcated yueea (Yucca Whipplei) has been dis- 
covered at Chilao Flat in the San Gabriel Mountains 
near Los Angeles, at an altitude of 5300 feet. Mrs. 
Thomas, of the Loomis Ranch, discovered the freak 
yueea last spring, and I photographed it (Fig. 1). 


Fic. 1. Rare aberration of Yucca Whipplei, Chilao Fiat, 
Los Angeles Co., Calif. 
I would be glad to send seeds, sections, and more 
information on the plant to interested botanists. (I 
seriously doubt that there is any connection between 
bifureated hydrogen bonds and bifurcated yuceas.) 

Gustav ALBRECHT 

Chapman College 
Los Angeles, Calif. 
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Green Vision and Binocular 
Fusion of Yellow 


RECENT evidence disproving the binocular synthesis 
of yellow apparently destroys a major bastion of the 
Young-Helmholtz theory of color vision. The existence 
of a true binocular yellow from pure red and green 
would allow the fourth primary to originate in the 
cortex (1), although it does not exclude the retinal 
synthesis of yellow now established (2, 3) as existing 
also. Hurvich and Jameson’s experiment (4) indicates 
that a “pure green” (495 mu) and pure red (495 com- 
plement), seen binocularly, do not mix to yellow. They 
infer that Prentice (5) in mixing “pure green” (530 
mut) and “red” (685 my) to evoke binocular yellow 
really must have used a yellowish green, whose yellow 
component survives binocular cancellation of the com- 
plementary R-G components. 

The evidence presented (4) falls short of disproof 
for several reasons: (1) To really test the theory of 
binocular yellow, a red and green should be used 
which mix to yellow monocularly. The wavelengths 
used by Hurvich and Jameson were complements 
binocularly, and hence probably monocularly also 
(normally 495 mu and pure red mix to white [6]). 
For these observers, then, pure green and red seem to 
form white. This is incompatible with trichromatic 
theory, and it is also hard to see that they have tested 
the question of binocular yellow. (2) The data of Dim- 
mick and Hubbard (7) do show one class of observers 
who see unique green at 500 mu + 5, but also, by the 
same criterion, another class of observers who see 
unique green at 525 mu + 2. This strongly bimodal 
distribution in the spectral location of mid-greens may 
result from a small population but has not been 
brought out in the literature. (Whether the comple- 
ment of unique red varies likewise is not known.) 

In any case, ten investigators (8) have reported a 
large class of observers whose pure green is located 
between 509 mp and 550 mu—that is, well away from 
the complement (497 mu) of pure red. These observ- 
ers, probably over half the total normal population, 
should indeed see a yellow from binocular fusion of 
their unique greens and reds. (3) The problem is con- 
fused because of the various criteria (7) used for 
“oreen.” “Pure” green may mean (a) a “unitary” 
green defined as stable in hue with respect to radial 
movement of the test spot in the field; (b) a “unitary” 
foveal green defined as stable in hue when the adaptive 
level or brightness is changed; (c) a green that most 
nearly satisfies both a and b; (d) a “psychologically 
unique” green defined as midway between the bluish- 
green and yellowish-green limens. Dimmick used cri- 
terion d. Criteria a and c were used by the investi- 
gators cited (4) as supporting Hurvich and Jameson, 
They themselves used criterion d but with a test field 
mainly parafoveal (test spot 1.2° x 32°) as in a. 
However, the yellow sense is weaker in the fovea than 
in the parafovea (2, 9), in spite of the supposed sup- 
pression of blue foveally by the macula lutea; hence, 
green wavelengths become yellowish radially and blues 
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greener. A 32°-test spot looks yellower than one con- 
fined to the central 10° because of the averaging effect 
of the greater extra-foveal area. It may be for this 
second reason that Hurvich and Jameson find unique 
green at 495 mu, rather than because they see 495 mp 
as green, foveally. (4) Furthermore, Prentice (5) 
showed that binocular yellow does not appear desatu- 
rated, as by the cancellation of red and green com- 
ponents of slightly yellowish test colors, but looks as 
saturated as a spectrally pure yellow. This is true at 
least for those who see unique green around 525 mu. 
We must conclude that Prentice’s confirmation of a 
“cortical yellow” mechanism is valid. Modern experi- 
ments on binocular yellow should take account of the 
distribution of yellow sense, increasing outward from 
zero (2) at the central fovea. Prentice’s experiment, 
if done with a 10’ test field instead of 6°, should fail 
centrally, but succeed peripherally. 

The main theories of color mechanism (8, 10), 
3-color (Young, Von Kries, Schrédinger), or 4-color 
(Hering, Miiller, Adams), require a unique green 
around 497 mp, and do not account at all for the large 
class of normal observers who center green at 525 mu. 
A set of 3 primaries like those of Ladd-Franklin (9) 
better approximates the average of the two classes; 
but the system of 4 primaries shown by Motokawa’s 
retinal data (2) gives a better theoretical frame to ac- 
count for those who see the longer-wave pure green. 
A detailed retinal mechanism on this basis, which 
admits both classes of green observers, has been pro- 
posed (3). Both cortical and retinal yellow-synthe- 
sizing mechanisms would seem to exist. 

More data are needed on the locus of unique green 
and of red-complement for the two kinds of normal 
green vision, to correlate them with the trichromatic 
anomalies and with practical color-matching. A sea- 
sonal variation in the blue-sense (3) (related per- 
haps to vitamin A) outside the macula lutea should 
not be overlooked in determining the yellow content 
of green. Pickford (11) has deseribed a large class 
of individuals with deviant color sense (for green in 
particular), a defect genetically distinct from anomal- 
ous trichromacy and from dichromacy, not continuous 
with them, and not sex-linked in heredity. The devia- 
tions in Rayleigh balance of blue and yellow reported, 
although extensive and suggesting a wide scatter in 
locus of pure green, did not refer to psychological 
uniqueness. Pickford cannot be cited, therefore, as 
confirming this bimodal population for “unique 
green,” which seems to explain the controversy about 
the existence of a “binocular yellow.” 


A. TaLBor 
The Johns Hopkins Hospital 
Baltimore, Maryland 
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TaLBoT presents four reasons why he believes the 
evidence offered by us falls short of disproof of the 
binocular synthesis of yellow. Our reactions to his four 
major points are as follows: 

1) A real test of the theory that the yellow sensation 
results from the combined action of two receptor 
systems that are qualitatively unique in yielding green 
and red sensations, respectively, would seem to us to 
demand the mixture of stimuli that evoke pure green 
and pure red sensations when viewed independently. 
The requirement is the same whether the mixture is 
monocular or binocular. Our treatment of the problem 
as a specifically binocular one was dictated simply by 
the historical development initiated by the Hecht 
demonstration. To select stimuli for the binocular ex- 
periment by a criterion which requires that they mix 
to form yellow monocularly, as Talbot suggests, is, 
unfortunately, to select stimuli which, viewed inde- 
pendently, evoke yellowish-red and yellowish-green 
sensations. Just such stimuli have been used by Hecht, 
Prentice, and Trendelenburg. As we stated in our 
paper, we have no difficulty in confirming their results. 

2) A possible bimodal distribution in the spectral 
location of pure green seems to us to be irrelevant 
to both the logical and experimental analysis. The 
spectral wavelength which evokes a pure green sensa- 
tion may indeed differ for different observers: witness 
our own results. Whatever the wavelength of a stim- 
ulus that evokes a pure green sensation, by definition 
it excites no yellow. If our result cannot be generalized 
for normal observers, a visual mechanism would be 


required for which the mixture of pure green and pure 
red sensations would yield an achromatic fusion prod- 
uct when the green process is excited by one wave- 
length for one observer, and a yellow fusion product 
when the green process is excited by another wave- 
length for a different observer. 

3) The problem is indeed confused because of the 
various criteria used for “green.” Our criterion was 
that of “psychological uniqueness” (d), and every ex- 
perimental datum cited in our summary table is a 
wavelength locus of a “pure hue” based on the same 
criterion of psychological uniqueness. Any values re- 
ported by the investigators we cite, for which dif- 
ferent criteria such as a or b were used, were deliber- 
ately excluded from the table. 

4) Prentice’s stimuli were not selected on the basis 
of the uniqueness of the green and red sensations 
evoked by them. Consequently the fact that the peak 
transmission of his green filter occurs approximately 
at 530 mp gives no clue to the spectral locus of pure 
green for his observers. The narrow band interference 
filters used by Prentice were selected on the basis of 
their nonoverlapping spectral transmissions, as a quite 
logical experimental step in answer to criticisms of 
the filters used in Hecht’s original demonstration. 
Since there was no attempt to mix a psychologically 
pure green and psychologically pure red in the Pren- 
tice experiment, our analysis of the problem stands 
as originally presented. 

On the basis of both our own experiments and our 
analysis of the earlier studies we can only reaffirm 
that, whether a cortical or retinal locus is assumed, 
“vellow-synthesizing mechanisms” appear to operate 
only when yellow is already present to some degree 
in either or both of the “red” and “green” mixture 
components. 

L. M. Hurvicn 
D. JAMESON 
Eastman Kodak Company 
Rochester, New York 


Book Reviews 


Tables for Microscopic Identification of Ore Min- 
erals, W. Uytenbogaardt. Princeton, N. J.: Prince- 
ton Univ. Press, 1951. 242 pp. $5.00. 

This book as published had its inception in tables 
prepared by Westerveld, of the University of Am- 
sterdam, before the war. Later, while working in the 
Mineralogical Department of the University of Stock- 
holm, the author translated and reorganized the origi- 
nal tables, amplified them considerably, and brought 
them up to date in their present form. 

The book will be found to be a usable laboratory 
manual for the microscopic identification of metallic 
minerals on polished surfaces. It tabulates in conven- 
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ient form recent data in a field of considerable im- 
portance. 

The author records tests for some 230 recognized 
minerals that are often opaque and also lists a con- 
siderable number of discredited species that might 
otherwise be confused with valid minerals. Mineral 
tables comprise approximately three quarters of the 
book, with the minerals arranged in order of increas- 
ing hardness, galena, chaleopyrite, and pyrite serving 
as reference hardness standards to define general 
groups. 

Reflectivity, color, etch tests, Talmadge hardness, 
and occasional special tests furnish criteria for identi- 
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fication. The assembly of 441 references that give 
original data on the minerals listed will in itself be 
found most useful. 

F. Kerr 
Department of Geology, Columbia University 


The Structure of Physical Chemistry. C. N. Hinshel- 
wood. New York: Oxford Univ. Press, 1951. 476 pp. 
$7.00. 

In this book we see physical chemistry through the 
eyes of a long-time student and distinguished con- 
tributor to the field. The author traces the funda- 
mental principles and the interconnections between 
them in a realm extending to the borders of science. 
We have pictured for us the molecular chaos in mate- 
rial systems that is measured by entropy and con- 
trolled by quantum laws. Maxwell’s equations enter 
naturally into the explanation of the electrical nature 
of matter, and the theory of relativity relates matter 
and energy and so measures nuclear stability. Chem- 
ical equilibria and chemical kinetics are both examined 
in their broader aspects, and finally we learn some- 
thing about the living cell and how it operates. Con- 
sciousness itself is examined and is clearly shown to be 
something quite beyond the scope of contemporary 
physies and chemistry. 

The reader will no doubt enjoy Professor Hinshel- 
wood’s clear exposition, but he may often wonder how 
particular conceptions arose and where he can turn 
for a more exhaustive exposition of interesting points. 
He will be obliged to seek such references elsewhere. 

Everything considered, one must say that here is a 
valuable book that should interest many in the broader 
aspects of physical chemistry. 

Henry Eyrine 

Graduate School, University of Utah 


Metabolic Methods: Clinical Procedures in the 
Study of Metabolic Functions. C. Frank Conso- 
lazio, Robert E. Johnson, and Evelyn Marek. St. 
Louis: Mosby, 1951. 471 pp. $6.75. 

This volume presents the methods which Dr. Conso- 
lazio and his colleagues have found useful in studying 
the metabolism of human beings. The techniques are 
deseribed in detail, with instructions for operating 
apparatus and examples of calculations, so that any- 
one with basic laboratory training should be able to 
carry through the analyses. Following each section, 
a bibliography lists alternative methods, but these are 
not discussed. 

Since the authors present only a single method for 
most determinations, it is unfortunate that several of 
their selections are outmoded. For example, the 
acetylene method for estimating cardiac output has 
been supplanted by the cardiac catheter. The authors 
might have increased the value of their manual by 
explaining the reasons for their choice of method. 
The addition of a short section giving the specificity 
of the technique and the expected order of accuracy 
would also be useful. Moreover, the organization of 
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the book leads to difficulties. For example, the esti- 
mation of serum sodium or potassium is discussed in 
the section on “instrumentation” in connection with 
the flame photometer and under “biochemistry,” but 
the use of the flame photometer is not even mentioned 
in the index under “sodium” or “potassium.” 

The authors are to be censured for suggesting (p. 
21) that the same syringe be used repeatedly without 
sterilization in obtaining blood specimens from large 
numbers of subjects. Since this introduces a serious 
risk of disseminating infectious or serum hepatitis, 
no compromise with complete sterile technique should 
be permitted. 

The purchase of this book is not recommended ex- 
cept for large libraries of research institutions. It 
cannot be considered as an adequate general guide 
for the study of human metabolic function, but its 
usefulness as an adjunct to more comprehensive refer- 
ence books cannot be doubted. 

K. Bonpy 
School of Medicine, Emory University 


Scientific Book Register 


Hormones: A Survey of their Properties and Uses. Pub- 
lished by direction of the Council of The Pharmaceu- 
tical Society of Great Britain. London: Pharmaceu- 
tical Press, 1951. 220 pp. 35s. 

Linear Transformations in n-Dimensional Vector Space: 
An Introduction to the Theory of Hilbert Space. H. L. 
Hamburger and M. E. Grimshaw. New York: Cam- 
bridge Univ. Press, 1951. 195 pp. $4.50. 

Phase Microscopy: Principles and Applications. Alva H. 
Bennett et al. New York: Wiley; London: Chapman & 
Hall, 1951. 320 pp. $7.50. 

Nucleic Acid. Symposia of the Society for Experimental 
Biology, No. 1. Reissue. J. F. Danielli and R. Brown. 
New York: Cambridge Univ. Press, 1951. 290 pp. $7.00. 

The Measurement of Radio Isotopes. Denis Taylor. Lon- 
don: Methuen; New York: Wiley, 1951. 118 pp. $1.50. 

The Battle for Mental Health. James Clark Moloney. 
New York: Philosophical Library, 1952. 105 pp. $3.50. 

Energy Sources—The Wealth of the World. Eugene 
Ayres and Charles A. Scarlott. New York—London: 
McGraw-Hill, 1952. 344 pp. $5.00. 

The Earth’s Magnetism. 2nd ed. Sydney Chapman. Lon- 
don: Methuen; New York: Wiley, 1951. 127 pp. $1.50. 

The Birds of Greenland, Part III. Finn Salomonsen; 
illus. by Gitz-Johansen. Copenhagen: Einar Munks- 
gaard, 1951. Pp. 349-608 and 16 plates, with cumulative 
index. Accompanying map of Greenland, Dan. kr. 10. 

Advances in Genetics, Vol. IV. M. Demerec, Ed. New 
York: Academic Press, 1951. 343 pp. $7.50. 

The Conduction of Electricity through Gases. Rev. 3rd 
ed. K. G. Emeléus. London: Methuen; New York: 
Wiley, 1951. 99 pp. $1.50. 

On Dreams, Sigmund Freud ; new English trans. by James 
Strachey. New York: Norton, 1952. 120 pp. $2.50. 

Metabolic Interrelations. Transactions of the Third Con- 
ference, January 8-9, 1951, New York. Edward C. 
Reifenstein, Jr., Ed. New York: Josiah Macy, Jr. Fdn., 
1951. 294 pp. $4.00. 

Anatomy of the Chordates. Charles K. Weichert. New 
York—London: McGraw-Hill, 1951. 921 pp. $8.00. 
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Outstanding TEXTS FROM MACMILLAN 


General Biology, Fourth Edition 


James W. Mavor 


Generally revised and brought up-to-date, this new fourth edition is 
slightly shorter than its predecessor. There are many new illustra- 
tions, and new sets of questions have been included. New material 
has been added and old material rewritten and expanded. LABORA- 
TORY EXERCISES IN GENERAL BIOLOGY, 4th Edition, has 
been prepared to conform with the new edition of the text. Pub- 
lished in January—$5.75 


Your Health 
Dean F. Smiley & Adrian Gould 


This mature text for college courses in hygiene, presents the most 
modern facts about the attainment and maintenance of normal, vig- 
orous health and well-being and leaves the student free to form his 
own health habits in the light of his new knowledge. Old age, nar- 
cotics and alcoholism, preventive community hygiene and many 
other discussions are included. 195 1—$4.75 


College Botany 
C. J. Hylander & O. B. Stanley 


Part I of this text discusses the individual plant and its life problems. 
Part II deals with plants as groups in our large vegetation complex. 
Concluding chapters summarize the role which both heredity and 
environment play in plant evolution. 1949—$5.25 


Fundamentals of Comparative 
Embryology of the Vertebrates, Revised Edition 
Alfred F. Huettner 


In the revised edition of this popular text the author follows the same 
general plan of organization and maintains the same 


morphological point of view. Certain phases of ex- 
perimental embryology which will be of interest to 
the beginning student and not too advanced for him 


have been added. 1949—$5.50 


MACMILLAN 


60 FIFTH AVENUE 
NEW YORK, N. Y. 
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AMINO ACIDS 
for @ 
Biochemical 
Biological and Microbiological & 
INVESTIGATIONS 


AMINO ACIDS 


Write for Revised Catalogue S 950 Listing 
a Complete Selection of Over 500 
Important Biochemicals 


Ntriti Roch, 


CLEVELAND 28 


PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


For the 
of extremely low light values 
down to 1/10,000 microlumen. 


exact measurement 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


Meetings & C onferences 


Mar. 6-7. National Aviation Education Council. Biltmore 
Hotel, Los Angeles. 

Mar. 6-8. American Academy of Forensic Sciences (An- 
nual), Atlantie Biltmore Hotel, Atlanta. 

Mar. 6-8. International Mathematical Union. Rome. 

Mar. 8-12. American Association of School Administra- 
tors (Regional). Los Angeles. 

Mar. 10-13. National Electrical Manufacturers Associa- 
tion. Edgewater Beach Hotel, Chicago. 

Mar. 10-13. New Orleans Graduate Medical Assembly 
(Annual). Municipal Auditorium, New Orleans. 

Mar. 10-14. National Association of Corrosion Engineers 
(Annual). Galveston. 

Mar. 13-14. National Health Council (Annual). Roosevelt 
Hotel, New York. 

Mar. 16-19. American Institute of Chemical Engineers. 
Atlanta Biltmore Hotel, Atlanta. 

Mar. 17-19. Midwestern Conference on Fluid Mechanics. 
Ohio State University, Columbus. 

Mar. 17-21. American Society of Tool Engineers. Indus- 
trial Exposition. Chicago International Amphitheatre, 
Chicago. 

Mar. 17-22. Pakistan Association for the Advancement 
of Science (Annual). Peshawar University, N.W.F.P. 

Mar. 19-21. American Association of Anatomists (An- 
nual). Brown University, Providence, R. I. 

Mar. 20-22. American Physical Society. Deshler-Wallick 
Hotel, Columbus, Ohio. 

Mar. 23-27. American Association of Petroleum Geolo- 
gists, Society of Economic Paleontologists and Min- 
eralogists, Society of Exploration Geophysicists (Joint 
Annual). Biltmore Hotel, Los Angeles. 

Mar. 24~27. American Chemical Society. Buffalo, N. Y. 

Mar, 24-27. American Mosquito Control Association (An- 
nual). Salt Lake City. 

Mar. 27-28. American Association of Economic Ento- 
mologists, North Central States Branch. St. Paul Hotel, 
St. Paul, Minn. 

Mar. 28-29. Eastern Psychological Association. Chalfonte- 
Haddon Hail, Atlantic City. 

Mar. 29-30. American Psychosomatic Society (Annual). 
Chicago. 

Mar. 31-Apr. 3. American Chemical Society. Milwaukee, 
Wis. 

Mar. 31—-Apr. 4, American Congress on Obstetrics and 
Gynecology. Netherland Plaza Hotel, Cincinnati. 

Mar. 31—Apr. 4. Symposium on the Suprarenal Cortex. 
Colston Research Society. Bristol, Eng. 

Apr. 4-5. National Aviation Education Council. Cooley 
Plaza Hotel, Boston. 

Apr. 5-6. Eastern Sociological Society (Annual). Haver- 
ford College, Haverford, Pa. 

Apr. 5-9. American Association of School Administrators 
(Regional). Boston. 

Apr. 6-9. American College of Allergists (Annual). Wil- 
liam Penn Hotel, Pittsburgh. 

Apr. 6-9. National Agricultural Chemicals Association. 
Fairmont Hotel, San Francisco. 

Apr. 7-8. Histochemical Society. Hotel New Yorker, New 
York. 

Apr. 7-9. Seminar on International Wool Research 
Project. Lowell Textile Institute, Lowell, Mass. 

Apr. 8-10. Faraday Society Discussion. Leeds, Yorkshire, 
Eng. 
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Paper Partition 
CHROMA- 
TOGRAPHY 
Equipment 


Write for 
Descriptive 
Brochure 


CHROMATOCAB 


Model B300—Insulated 


BERKELEY CHROMATOGRAPHY DIV. 


University Apparatus Company 
Dept. H ® 2229 McGee Avenue ® Berkeley 3, Calif. 


ANOTHER RECENT ACTA PUBLICATION 


FIRST ANNUAL REPORT ON STRESS 
SUPPLEMENT TO THE MONOGRAPH 
“STRESS” 
by HANS SELYE 
M.D., PH.D. (PRAGUE) ; D.Sc. (McGILL) F.R.S(C.). 


HIGHLIGHTS OF THE BOOK. 

% It deals with current developments in the field of 
ACTH, Cortisone, STH and the adaptation syndrome 
in general. 

% It presents a new unified theory of medicine. 

It acts as a guide to the entire literature on Stress. 


% It combines an extensive classified index of pertinent 
facts on the Stress problem and a concise text-book- 
like evaluation of the principal findings. 


% It marks the start of an annual series of such reports 
which will embody the latest developments with 
ACTH, Cortisone and STH. 

644 pages, numerous illustrations and references 
$10.00 plus .34c. postage. 

Also available by the same author: 


$14.00 plus .48 cents postage 
“TEXTBOOK OF 
ENDOCRINOLOGY ........... $13.50 plus .44 cents postage 


“OVARIAN TUMORS” (2 vols.) .. $22.75 plus .86 cents postage 


ACTA INC. (Medical Publishers) 


5465 Decarie Bivd.. Montreal 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


179 EAST 87TH STREET 
NEW YORK, N. Y. 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the S. 
and 76 foreign countries—at a very low cost 
CAAperise: 15¢ per word, minimum charge $3.00. Use 
of Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE e 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POSETIONS WANTED 


Biochemist; Ph.D.; seeks directorship of biochemistry laboratory 
of clinic or an association with pathologist to direct Liocheuietry 
hospital laboratory. Formerly Assistant professor and director of 
biochemistry of large University hospital. Box 105, SCIENCE. X 


Biologist. B.S. (Zoology, Botany), M.S. (Entomology), expect 
h.D. next June (Invertebrate Morphology). Different univer- 
sities. Excellent educational and personal backgrounds. Broad ex- 
perience, academic, commercial and Federal. Publications. Desires 
permanent sonening position. Age 38. Family. Wide interests. Box 
103, SCIENCE, x 


Geneticist-Zoologist, Ph.D., married, 25. Teaching and yesearch 
experience. Desires teaching- research position. Box 102, 
ENCE. 3729 
Pharmacologist, Ph.D. Experience in teaching and industrial re- 
search desires position in Medical School. Box 101, SCIENCE 


Wil 


Teaching positions in Near East in Physics, Gaeiony. Mathema- 
tics. Preparatory School and Calvary level. Apply Near East 
College Association, 46 Cedar Street, New York City. x 


—The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany t 

DISPLAY: Rates listed below—no char, a for Box Number. 
Monthly invoices will be sent on a ci pease basis 

—providing satisfactory credit is establis! 

Single insertion $17.50 per inch 
7 times in 1 year 16.00 per inch 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 

For PROOFS on display ads, must reach SCIENCE 4 

weeks before date of of every week). 


Position Wanted: 

Ph.D. (Chemistry, Physics); cleven years’ research experience 
principally in clinical and biological work in field of sex hormones, 
organic synthetic and analytical work in vitamins and plant hor- 
mones, microbiologicz al analysis of amino acids; for further in- 
formation, please write Science Division, Medical Bureau (Burneice 
Larson, Director), Palmolive Building, , Chicago. — x 


Zoologist, M. re training and interests lar > in in Soden. Four- 
teen years’ college teaching experience. » Ad new academic 
association after June in embryology, comparative anatomy, or 
general biology. Box 107, SCIENC e x 


AVOID DELAY ..... Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


OPEN 


Biochemist: research project sponsored by U.S.P.H.S. and Na- 
tional Tuberculosis Association. Young man or woman trained in 
enzymology, protein chemistry. Yearly appointment; up to $6,000. 
Box 104, SCIENCE 


Immunologist : Recent Ph.D. or saduahe this spring (or M.D. 

with equivalent aieng) to work on fundamental medical re- 
conte in large hospital connected with a good medical school. 
Academic appointment. Box 106, SCIENC fs xX 


Positions Ope 

(a) pr dg ant head, departments of Physiology and Pharmacol- 
ogy; university medical school. (b) Pharmacologist qualified to 
serve as chairman of department of biological sciences; should be 
qualified to teach microbiology and public health as well as 
pharmacology ; $7000—$7500. (c) Biochemist; preferably Ph.D. ; 


should be experienced in protein metabolism and amino acids; re- 
search group; teaching center, East. (d) Bacteriologist, Ph.D., 
trained in virology; one of major companies; straight research. 


e) Ph.D. in analytical chemistry to supervise section, uality 
control department; duties princi vally analytical research. (£) 

search Physiologist’ or Pharmacologist; Ph.D., university 
school appointment; two-year grant; opportunity, original re- 
search; $5000-$8000. S2-4 Science 'Divis sion, edical Bureau 
(Burneice Larson, Director) Palmolive Building, Chicago. X 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a change 
of connection, will develop and conduct preliminary negotiations 
without risk to present position. Send name and address for details. 
TOMSETT ASSOCIATES e@ 335 Frick Bidg., Pittsburgh 19, Pa. 


Books 


WANTED TO PURCHASE .. . ond 


PERIODICALS 
WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 


Abrahams Magazine Service , DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S is CANNER, INC. 
19, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
lso, please send us your want lists 
STECHERT- HAFNER, INC. 
31 East 10th St., New York 3 


REPRINTS & SEPARATES Gu, speciaity! 


But we also buy and sell books and periodicals on 
Conchology, Ornithology, Entomology, Ichthyology, 
Herpetology, Mammalogy, Biology, Botany, Geology. 

You are welcome to our mailing lists. Any book in print 
supplied Postpaid at current prices. 


JOHN Q. BURCH, 1584-86 W. Vernon Ave., Los Angeles 62, Calif. 


PROFESSIONAL SERVICES 


New. Food Ingredients - New Drugs 


ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


Div. S, 1921 Walnut St., Philadelphia 3, Pa. 


Bacteriologists 


Chemists « Pharmacologists 
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the MARKET PLACE 


PROFESSIONAL SERVICES 


Hill 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


SON 
| 218 East 23rd St. ork 10, N. Y. 


SUPPLIES AND EQUIPMENT 


SAMPLE STORAGE SETS 
1,000 small samples in orderly 
arrangement on only 31/4” shelf 
space! Other models available. 

Write for leaflet SS-S 


118 Liberty St. 
R. P. CARGILLE New York 6, NY 


“Your animal is half the experiment” 


SWISS ALBINO MICE — 
ALBINO -W RATS 


albino farms 0. BOX 331 
Dept. A RED BANK, N. J. 


All Amin ° A ci d $ (natural, ag unnatural), 
Rare Sugars, Biochemical Products, Reagen' New Pharma- 
in stock. Write or phone PLaze 7- 7- for complete 
price list. 


BIOS LABORATORIES, INC. 17. Wet 


automatic Washers 
Glassware 


for Pipettes * Animal Cages * 
Please send for literature 


HEINICKE Instrument Corp. © 


TSTAINS 


STARKMAN Biological Laboratory © %5!,Bloor St. 


BASIC MANUFACTURERS 


of anal L-ISOLEUCINE, GLYCLYGLYCIN! 
L-PROL NE DROXY-L-PROLINE, L-ARGININE - Hi 
and other AMINO ACIDS 
PREMIXED MEDIA FOR MICROBIOLOGICAL 
ASSAY of AMINO ACIDS 
Send for our catalogue 
H. M. CHEMICAL COMPANY, LTD. 
1651—18th St. Santa Monica, Calif. 


numbe f satisfied advertisers usi 
procticall ory issue of these 


is get results! If you have a Ta or service of interest to 
scientists, why not take advantage of this low-cost means of in- 
creasing your profits! 


February 22, 1952 


SUPPLIES AND EQUIPMENT 


SODIUM IODIDE, THALLIUM-ACTIVATED CRYSTALS 
Vacuum-sealed in quartz envelopes to insure permanency. Desi; ~ 
for scintillation work with standard photomultiplier tubes. ite 

for Bulletin SC-5. NUCLEAR RESEARCH CORP. 2707 Federal 
Street, Philadelphia 46, Pa. H 


For CONSISTENT Rats .. . 
@ BUDD MT. RODENT FARM 
© CHESTER, N. J. 


Breeders of a recognized strain of Wistar. 


LABORATORY ANIMALS = RATS RABBITS 


CATS PIGEONS HAMSTERS 
Clean healthy well-fed f— MICE POULTRY GUINEA Pics 


s Guaranteed suitable for needs. 
your 
JOHN C. LANDIS Hagerstown, 
Reasonably priced—Dependable service 


GBI CATALOG No. 677 


Lists more than 300 items for Research - 
Biological, Microbiological, Bacteriological, 


Biochemical, Nutritional. Write 


GENERAL BIOCHEMICALS, INC. 


72 LABORATORY PARK © CHAGRIN FALLS, OHIO 


NOW . . . reach over 32,000 scientists 
in government, education, 
research and industry .. . 


for less than 1 /5th of 
a cent per scientist 


Low cCOST—Tell your 
sales story in a SCIENCE 
ad this size for only 
$62.50 at the 1-time rate 
. even less on a multi- 
ple-insertion basis. 


IMPORTANT MARKET— 
Reach influential scien- 
tists in important govern- 
ment agencies, leading 
educational _ institutions, 
research foundations, and 
industrial laboratories of 
the U. S. and 76 foreign 
countries. 


PROVEN RESULTS— 
Prove to yourself what 
satisfied advertisers 
know—for profitable 
results, at low cost, 
send your ad NOW. 


(1) 
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‘PERSONAL OR 
PROFESSIONAL LIBRARY 


PHYSIOLOGICAL CHEMISTRY 
LABORATORY DIRECTIONS 


by Wallace D. Armstrong and Charles W. 
Carr, University of Minnesota, School of 
Medicine 
The experiments in this new manual have been 
carefully selected for a two-quarter course in 
physiological chemistry for medicine, medical 
technology and veterinary science. 


A significant feature of the manual is its com- 
prehensive appendix. It includes a large variety 
of study questions arranged to correspond to 
the experiments. 


The book is attractively reproduced by photo 
offset. 


PRICE $2.75 


‘alll BURGESS PUBLISHING COMPANY 


428 SOUTH SIXTH STREET + MINNEAPOLIS 15, MINNESOTA 
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Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity A permits accurate variations of such 
conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
completely and reliably automatic; the iaens is 
re-concentrated as fast as it is used. 

It is used successfully in drying processes, control 
of hygroscopic mores My preventing moisture dam- 

to materials or instru. 
ments, providing con- 
trolled atmosphere for 
tests and experiments. 
Units capacity 
ranges from 1000 c. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. SW. 
405 Lexington Avenue, 
New York 17, N.Y. 


Publications Received 


Proceedings of the Second Annual National Noise Abate- 
ment Symposium. Sponsored jointly by The Acoustical 
Society of America, The National Research Council, 
The National Noise Abatement Council, and Armour 
Research Foundation of Illinois Institute of Technol- 
ogy on Oct. 5, 1951. Chicago: Technology Center, 1951. 
108 pp. 

The Production of Hybrid Corn Seed without Detasseling. 
Bull. No. 550. D. F. Jones and P. C. Mangelsdorf. New 
Haven: Connecticut Agr. Expt. Station, Sept. 1951. 21 
pp. Illus. Free to Connecticut residents. 

Racial Myths, The Race Question in Modern Science. 
Juan Comas. Paris: Unesco, 1951. (U. 8. distrib.: In- 
ternational Documents Service, Columbia University 
Press, 2960 Broadway, New York 27). 51 pp. 25¢, 
1s 6d, or 75 fr. 

Relation of Sedimentation to Accelerated Erosion in the 
Missouri River Basin. Louis M. Glymph, Jr. Lincoln, 
Neb.: Soil Conservation Service, USDA, July 1951. 23 
pp. Mimeo. 

Relationships of Certain Genera of Fungus Gnats of the 
Family Mycetophilidae. F. R. Shaw and M. M. Shaw. 
Smithsonian Miscellaneous Collections, Vol. 117, No. 3. 
22 pp. Symposium on Local Diversity in Iroquois Cul- 
ture. William N. Fenton, Ed. Bull. 149, Smithsonian 
Institution Bureau of American Ethnology. Washing- 
ton, D. C.: Smithsonian Institution, 1951. 187 pp. Illus. 
75¢. 

Sphecidae and Pompilidae (Hymenoptera), Vol. 2, No. 3. 
Collected by Mr. K. M. Guichard in West Africa and 
Ethiopa 1941-1948. G. Arnold. London: British Mu- 
seum (Natural History), 1951. Pp. 95-183, 2 plates. 
15s. 

Sur L’Uniformisation par le Haut, Une Méthode de Con- 
version des Foréts Sauvages. Série Scientifique No. 51. 
C. Donis and E. Maudoux. Brussels: Institut National 
pour l’Etude Agronomique du Congo Belge, 1951. 77 
pp. Illus. 100 Fr. 

Words for Work. Handbook of trade terms for a tutoring 
program for new Americans. Boston: Jewish Voca- 
tional Service of Greater Boston, 1951. 140 pp. 

Some Simple Procedures in Sterile Technique. Dorothy 
Pease. Brooklyn: Brooklyn College Bookstore, 1951. 
v+109 pp. $1.50. 

The Story of Pueblo Pottery. Museum Pictorial No. 2. 
H. M. Wormington and Arminta Neal. Denver, Colo.: 
Denver Museum of Natural History, Oct. 1951. 

The Structure of the Galaxy. Symposium held in Ann 
Arbor, Mich., June 23, 1950. Leo Goldberg, Ed. Ann 
Arbor: Observ. Univ. Michigan, 1951. 84 pp. Illus. 

Substances Naturelles de Synthese, Vol. 2. Leon Veluz, 
Ed. 138 pp. 1,250 fr; Images des Mondes Disparus. 
Jean Piveteaux. 157 pp., 107 figures. 650 fr. Paris: 
Masson et Cie., 1951. 

Symposium on Biochemistry of Nucleic Acids. Sponsored 
by the Biology Division, Oak Ridge National Labora- 
tory, April 13-14, 1950. Philadelphia: Wistar Inst. 
Anat. Biol., 1951. (Repr. from J. Cellular Comp. 
Physiol., 38, Suppl. 1 [July 1951]). 

The Wonderworld of Science, Books 1 to 8. (Illus. texts 
for elementary through junior high school students.) 
Rev. ed. Warren W. Knox et al. New York: Scribners, 
1950. $13.96 for series, special prices for individual 
vols. 
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Think back to the time when you were completely dependent on 
manual methods for histologic processing. Tissue preparation that 
frequently took days to do then is now done in a matter 


of hours. Everybody's time is saved .. . 
technician's, pathologist's, surgeon's, patient's, 
and hospital's. Tissues come through faster 
and better — diagnosis is prompter. The working 
day becomes more productive. 

This is why thousands of hospitals all over the 
world depend, with justified confidence, on their 
Autotechnicons for unfailing, day-in, day-out service. 


THE TECHNICON CO. 215 E. 149TH ST. NEW YORK 51, N. Y. 
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automatic histologic preparation 
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STANDARD STRAIN-FREE 
OBJECTIVES AND EYEPIECES 
@ SIMPLE GRADUATED ee 
ROTATABLE STAGE 
MEET T HE NEW @ PINHOLE. OR TELESCOPIC 
EYEPIECE FOR VIEWING 
INTERFERENCE FIGURES 


POLAR @ BUILT-IN ILLUMINATION 
WITH DISC DIAPHRAGM “Ca 
MICROSCOPE | 


APERTURE CONTROL 3 
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RYSTALLOGRAPHERS, chemists, pet- 

rologists . . . here is the laboratory and 
teaching instrument you have been looking 
for. It’s the AO Spencer P45 Microscope, 
suitable for powers up to 430X, numeral 
apertures up to 0.66. The built-in polarizer and 
removable body tube analyzer have precision 
optical-quality Polaroid elements. All standard 
AO compensators are accommodated. 


Although simplified in construction 
and operation, the P45 retains 
highest-quality AO Spencer optical 
and mechanical features through- 
out. See it at your first opportunity. 
You'll be amazed at the price—a 
fraction of the amount you would 
expect to pay. For further informa- 
Se tion, write Dept. B4. 


American @ Optical 


’ INSTRUMENT DIVISION + BUFFALO 15, NEW YORK 
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